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INTRODUCTION 
 
The Hopeful property hosts silver-lead-tin mineralization in tourmaline greisen and quartz ± 
tourmaline veins.  The property is located in central Yukon and is under option to ATAC 
Resources Ltd, which can earn a 100% interest subject to a small net smelter return royalty. 
 
This report describes a two phase exploration program that was conducted on behalf of ATAC 
during summer 2007.  The first phase of exploration was done by Archer, Cathro & Associates 
(1981) Limited between July 24 and 27.  This program consisted of prospecting and geochemical 
sampling by a two to four person crew from a camp at the Mike Lake property, approximately 40 
km to the northwest.  The second phase comprised helicopter-borne versatile time domain 
electromagnetic (VTEM) and magnetic surveys conducted by Geotech Ltd. on August 30.  The 
author participated in the first phase and directed second phase of the program.  The author’s 
Statement of Qualifications is in Appendix I. 
 

PROPERTY LOCATION, CLAIM DATA AND ACCESS 
 
The Hopeful property is located in the Syenite Range Mountains of central Yukon, 100 km east 
of Dawson City at latitude 63°54’ north and longitude 137°17’ west on NTS map sheet 115P/14 
(Figure 1).   
 
The property comprises 64 contiguous mineral claims covering 1278 ha.  The claims are 
registered with the Dawson Mining Recorder in the name of Archer Cathro, which holds them in 
trust for ATAC.  Claim data are listed below while the locations of individual claims are shown 
on Figure 2. 
 

Claim Name Grant Number Expiry Date   

Hope 1-4     YB48348-YB48351 April 8, 2013* 
Full   1-60 YC61084-YC61143 April 8, 2013* 
       61-68 YC63137-YC63144 November 22, 2008 

 
* Expiry dates include 2007 work that has been filed for assessment credit but not yet accepted. 
 
During the first phase of the 2007 program, daily access to and from the property was provided 
by a Hughes 500D helicopter, which was operated by Fireweed Helicopters Ltd. out of the Mike 
Lake camp.  A Bell 206B helicopter operated by Fireweed Helicopters from its base in Dawson 
City was also used on a few occasions.  The helicopter-borne geophysical surveys were done 
from a temporary base at the Dawson City airport. 
 
The closest road access is the Clear Creek Road, which passes within 20 km of the property 
(Figure 1).  However, the best access route for heavy equipment might be by way of the former 
Brewery Creek Mine, about 48 km to the west.  The former mine site is reached via the North 
Klondike Road, which branches off the Dempster Highway about 7 km from its junction with the 
Klondike Highway.  A winter cat trail of unknown condition runs from the former mine site up 
the South Klondike and Ross Creek valleys, passing within 4 km of the Hopeful property.
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HISTORY AND PREVIOUS WORK 
 
The area now covered by the Hopeful property was originally discovered in 1980 during a silt 
sampling program carried out by Mattagami Lake Exploration Co. Ltd.  Silt collected from a 
creek that drains the northern edge of the Lost Horses Stock (subsequently named Arsenic 
Creek) was found to be highly anomalous for arsenic, with a value of 200 ppm in a background 
of 2 ppm (Metcalf, 1980; Biczok, 1980).  Follow-up geochemical sampling was done in 1981 
and again in 1982 along with detailed prospecting.  These programs defined more arsenic 
anomalies and discovered a probable source at what is now called the Mattagami Zone (Jago, 
1982). 
 
In 1983, Noranda Exploration Company staked 40 claims over the anomalous drainages and 
conducted trenching and geological mapping, which outlined tourmaline-quartz-clay-sulphide 
mineralization in subcrop.  The highest assay was 445.72 g/t silver (Jago, 1984). 
 
In 1984, Noranda staked another 40 claims and carried out detailed and reconnaissance 
geological mapping, prospecting, trenching, soil sampling, a VLF electromagnetic survey and 10 
diamond drill holes totalling 883 m (Figure 3).  This exploration program focussed on the 
Mattagami Zone, where a 10 to 30 m wide alteration zone containing significant silver values 
was drill-tested over a strike length of 260 m and to a depth of 75 m (Jago, 1984).   
 
In 1986, Danra Resources Limited optioned the claims from Noranda.  
 
In 1988, Danra completed an additional four diamond drill holes totalling 608.7 m, all of which 
intersected silver mineralization.  Drill core from both this and the 1984 programs was left on the 
property, along with drill timbers and camp debris.  The locations of the historic camps are 
marked on Figure 2. 
 
The 1984 and 1988 drill hole information is summarized as follows (see Mineralization section 
for results): 
 

Collar Location* Hole # Length (m) Dip Azimuth Easting (mE) Northing (mN) 
DDH84-1 40.10 45° 335° 387862 7088131 
DDH84-2 65.80 70° 335° 387862 7088131 
DDH84-3 62.80 45° 335° 387911 7098150 
DDH84-4 60.97 70° 335° 387911 7098150 
DDH84-5 80.48 45° 335° 388042 7098117 
DDH84-6 107.00 55° 335° NR NR 
DDH84-7 100.90 55° 335° 387878 7098096 
DDH84-8 111.10 56° 335° NR NR 
DDH84-9 128.05 55° 335° NR NR 
DDH84-10 125.91 56° 335° NR NR 
DDH88-1 131.67 55° 335° 387887 7098079 
DDH88-2 160.02 45° 335° 387948 7098057 
DDH88-3 138.68 45° 335° 387990 7098085 
DDH88-4 178.31 47° 335° 387856 7098019 

*UTM coordinates reported were surveyed in 2007; NR = Not Relocated. 
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GEOMORPHOLOGY 
 

The Hopeful property is located in the Syenite Range of the Ogilvie Mountains.  It is drained by 
creeks that flow into the South Klondike River and ultimately into the Pacific Ocean via the 
Yukon River.  
 
The geomorphological setting is alpine to sub-alpine with local elevations ranging from 1070 m 
to 1707 m.  The northern portion of the property is characterized by gently rolling, shrub-covered 
hills that slope moderately northward into Ross Creek valley.  At lower elevations, the slopes 
and creek valleys are covered with spruce and lesser poplar.  The uplands show evidence of 
widespread alpine glaciation with moderate to steep, blocky talus slopes vegetated by sparse 
shrubs giving way to very steep cliffs along the headwalls of cirques in the southern part of the 
property.  Outcrop is largely restricted to cliff faces and deeply incised gullies.  A forest fire 
burned the northwest portion of the claim block and adjacent areas.  Re-growth is in its early 
stages, with only long grasses and brush present at this time. 
 
Water supply in freshets is abundant in spring and early summer as a result of melting snow and 
ice, but is unreliable from mid-summer through fall.  These higher elevation streams tend to dry 
up, and replenishment from rainfall is variable due to the unpredictability of weather in the 
Syenite Range.  Streams on the valley floors generally provide sufficient water for drilling 
throughout the spring, summer and fall.   
 

REGIONAL GEOLOGY 
 

The Hopeful property is located within Selwyn Basin (Figure 4), a tectonic element comprised of 
deep water clastic rocks, chert and minor carbonate accumulated along the North American 
continental margin during Paleozoic time (Pigage, 2004).   
 
The claims lie along the northern edge of the Mid-Cretaceous Lost Horses Stock.  This stock is a 
more or less circular body about 8 km in diameter.  It has a granitic core that grades outward to a 
rim of coarse, porphyritic syenite.  This stock is one of many that make up an approximately 600 
km long belt of plugs, stocks and dyke swarms that extends from MacMillan Pass in the east to 
Dawson City in the west, where it is offset by the Tintina Fault before continuing into the 
Fairbanks District of Alaska.  Mineralization typically associated with these intrusions includes 
gold, silver, lead, zinc, tungsten, molybdenite, tin and antimony (Jago, 1984).   
 
The Lost Horses Stock cuts Ordovician to Silurian quartzites, coarse clastics, black and grey 
cherts, siltstones and greywackes of the Road River Group (Bostock, 1964).  These sediments 
were deposited in an elongate, north-northeast trending, fault-bounded basin, which has been 
broadly folded about an easterly trending axis (Jago, 1984). 

 
PROPERTY GEOLOGY 

 
The following geological descriptions are primarily based on mapping done in 1984 by Noranda 
(Jago, 1984).  The Hopeful claims straddle the contact between Ordovician to Silurian 
metasediments of the Road River Group and the Mid-Cretaceous Lost Horses Stock (Figure 5).   
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Road River Group 
 
The Road River Group metasediments primarily consist of quartzite, black shale, chert pebble 
conglomerate and greywacke.  Bedding within this sequence has a general strike of 100° and 
dips gently (025°) to the north.  Towards the contact, bedding steepens to a dip of about 080° to 
the north. 
 
The only part of the property that has been mapped in detail is in the vicinity of the Mattagami 
Zone, where the intrusion has thermally altered the metasediments to produce hornfels 
containing up to 8% secondary biotite.  The metasediments in this area are subdivided into five 
units that are described in the following paragraphs. 
 
Unit 1a lies closest to the Lost Horses Stock and at the lowest stratigraphic level in the sequence.  
It is composed of locally rusty, pale to dark grey, fine to coarse grained quartzite and greywacke.  
This unit outcrops within a 100 m wide band that can be traced along strike for several 
kilometres to the east and west.  The quartzite locally grades into greywacke and is interbedded 
with coarse clastics, greywacke and sandy siltstone. 
 
Unit 1b is a fractured chert with a composition and light grey colour similar to those chert clasts 
found in the coarse clastics of Unit 1a.   
 
Unit 1c comprises carbonaceous black chert that is interbedded with carbonaceous black shale 
and cherty shale.  The black chert occurs in layers about one metre thick.  This unit is 
approximately 10 m thick. 
 
Unit 1d is a 3 m thick layer of pale orange weathering, finely interlaminated white siliceous 
barite and chert. 
 
Unit 1e is composed of finely bedded, fissile sandy siltstone to siliceous greywacke.  It is up to 
20 cm thick and is tightly folded near the intrusive contact.   
 
The contact between the metasediments and the syenite is highly irregular and is offset by 
several sub-parallel, sometimes mineralized faults that strike between 060 and 090°.  Zones of 
strong bleaching and sulphide mineralization are locally developed along faults structures at low 
to moderate angles to the contact.   
 
Intrusive Rocks 
 
The portion of the Lost Horses Stock that is covered by the property is dominantly syenite (Unit 
2a); containing approximately 65% potassium feldspar, up to 20% hornblende and a maximum 
of 10% biotite.  Potassium feldspar is always the dominant mineral and mainly occurs as 
megacrysts averaging three centimetres in length.  Rusty weathering quartz-chlorite xenoliths are 
common close to the contact. 
 
The southwest corner of the property overlies part of the stock’s granitic core, which is 
composed of quartz-syenite and a range of tourmaline-bearing granites (Unit 2b).  The rim and 
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core of the stock are distinguished primarily by variations in quartz content, with the proportion 
of quartz increasing towards the centre.  Unit 2b contains potassium feldspar phenocrysts (up to 
three centimetres) and megacrysts (greater than four centimetres) that are typically strongly 
aligned.   
 
Three types of dykes occur near the Mattagami Zone.  The first is an approximately 30 m wide, 2 
km long, white to red weathering quartz-feldspar porphyry dyke (Unit 3a) roughly parallels the 
stock’s northern contact.  It is composed of 15% anhedral, clear to brown quartz phenocrysts up 
to 8 mm in diameter and smaller feldspar phenocrysts in a fine-grained quartz and feldspar 
matrix.  Tourmaline and pyrite are locally present in minor amounts. 
 
The second is a series of granite dykes (Unit 3b) up to 1 m wide that are too small to plot at map 
scale.  These dykes are medium grained and include 55% feldspar, 30% brown quartz, 3% 
biotite, 2% pyrrhotite, and 5% tourmaline as rosettes, needles and splays up to 2 cm across. 
 
The third is a porphyritic biotite dyke (Unit 3c) with 10% biotite phenocrysts (up to 1.5 cm in 
diameter) in a grey to dark grey, fine grained matrix.  Traces of chalcopyrite are found in this 
dyke. 
 

MINERALIZATION 
 

The Hopeful property hosts structurally controlled silver- and/or tin-rich tourmaline-quartz 
greisen veins and stratiform barite.  The styles of mineralization and specific showings are 
described in the following sections. 
 
Structurally Controlled Mineralization 
 
The structurally controlled mineralization is dominantly fracture- or fault-related and occurs 
almost entirely within the Lost Horses Stock.  Most of the fractures and faults follow two main 
trends: northwest and northeast, and all dip steeply.  Based on mapping done in 1984, Noranda 
divided the structural elements into three blocks (Figure 5).  The first of these blocks contains the 
Mattagami Zone and several narrow quartz-sulphide veins.  The second hosts the Danra Zone 
and smaller tourmaline and/or quartz-sulphide veins.  The third block is characterized by poorly 
constrained large-scale structures.  Almost all of the known showings are located along ridge 
crests, where prospecting and mapping are most effective, but there is no reason to believe they 
will not extend onto the adjacent, talus- and till-covered hillsides and heavily vegetated valleys. 
 
Structural Block A 
 
This block is the westernmost of the three blocks.  It hosts several mineralized sets of sub-
parallel joints and fractures that are steeply inclined and strike between 60 and 80°.  These sets 
contain narrow (up to 30 cm wide) discontinuously mineralized quartz-sulphide-kaolinite-
limonite veins that are separated from one another by no more than two to three metres of barren 
host rock.  Each of the veins is zoned from a sphalerite-bearing, quartz- and stibnite-rich core to 
banded arsenopyrite-rich margins.  Silver values in these veins are usually low.    
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The Mattagami Zone, located on an alpine plateau within Structural Block A, occurs at the 
contact between the syenite and the metasediments.   It is the most heavily explored area on the 
property.  The zone consists of two steeply dipping, generally east-northeast trending vein faults, 
called VF1 and VF2, that cross-cut at a low angle (Figure 3).  These are the only mineralized 
vein faults that are known to extend into the metasediments.  VF1 contains up to three parallel, 
060° trending, silver-lead-tin-antimony bearing, tourmaline-quartz ± clay ± sulphide greisen 
veins.  Sulphides include arsenopyrite, cassiterite and boulangerite-jamesonite with traces of 
sphalerite, chalcopyrite and covellite.  The veins range from several centimetres to 1.5 m in 
width.  They are not well exposed at surface but in drill core they form discontinuously 
mineralized bands that collectively span widths of up to three metres.  The veins are bordered by 
kaolinite altered halos that are five to ten times wider than the veins themselves.   
 
VF2 is a 15 to 20 m wide, weakly mineralized fracture zone that strikes approximately 090°.  It 
has been traced for 400 m into the metasediments by soil geochemistry and prospecting.  
Alteration of the metasediments is strong, with intense bleaching and erratic pockets of sulphides 
(including arsenopyrite, pyrite, and lead-silver arsenides).   
 
Fourteen holes have been drilled at the Mattagami Zone, all of which intersected mineralization.  
The veins have been traced over a lateral distance of 260 m and to a depth of 90 m.  The full 
strike length and depth of the zone have yet to be determined.   Drill results suggest that grades 
increase beneath a 30 to 40 m thick layer of surface weathering (Hogg, 1987).  A cross-section 
through the Mattagami Zone is shown in Figure 6. 
 
The following table summarizes the best intersection(s) in each hole (refer to Figure 3 for drill 
hole locations): 
 

Interval Depth 
(m) Hole # 

From To 

Length 
(m) 

Silver 
Grade 
(g/t) 

NR* NR 2.6 81.60 DDH84-1 NR NR 1.3 115.89 
NR NR 7.5 157.72 DDH84-2 NR NR 1.1 267.43 

DDH84-3 NR NR 5.3 146.06 
DDH84-4 NR NR 0.9 98.74 
DDH84-5 NR NR 4.5 28.80 
DDH84-6 NR NR NR NR 
DDH84-7 NR NR NR NR 
DDH84-8 NR NR 2.5 18.51 
DDH84-9 NR NR 8.1 12.68 
DDH84-10 NR NR NR NR 
DDH88-1 105.7 108.9 3.2 3025.74 
DDH88-2 144.8 147.1 2.3 252.00 
DDH88-3 117.2 117.6 0.4 273.60 
DDH88-4 151.1 154.7 3.6 85.37 

*NR = Not Reported 
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Prospecting around the Mattagami Zone in 2007 led to the collection of four rock samples, which 
returned values up to 667 ppm silver, 6.65% lead, 800 ppm tin, and greater than 10,000 ppm 
arsenic and antimony. 
 
Structural Block B 
 
This block lies about 200 m southeast of Block A.  It comprises dilatent zones and joints that are 
commonly less than 70 to 80 m long.  These structures generally have low precious metal 
contents, with the exception of the Gash and Danra zones.   
 
The Gash Zone was not explored in 2007, but Noranda reports it as an intermittently spectacular 
tourmaline-quartz-clay-sulphide vein that occurs within a curvilinear foliation zone that lies two 
kilometres to the southwest of the Mattagami Zone.  The vein and surrounding alteration halo are 
variable in width, reaching a maximum measured vein width of one metre.  Sulphides consist 
primarily of arsenopyrite, pyrite and cassiterite, while alteration dominantly comprises 
kaolination and limonitization near the vein grading outward to biotization in the host syenite.  
The full length of the Gash Zone has not been determined due to talus and vegetative cover.  The 
best results obtained in 1984 include a chip sample that graded 284.9 g/t silver, 3.25% lead, 1100 
ppm tin, greater than 1000 ppm arsenic, 600 ppm antimony and 161 ppm copper over 1.2 m, and 
a grab sample that returned 2096 g/t silver, 14.90% lead, 1800 ppm tin, greater than 1000 ppm 
arsenic, 1800 ppm antimony and 80 ppm copper. 
 
The Danra Zone is located approximately one kilometre southwest of the Mattagami Zone.  It 
was discovered in 2007, when several rock samples were collected from talus at the base of a 
large cliff.  The best samples returned values ranging between 92.5 and 501 ppm silver, 7,860 
and 18,700 ppm lead, 439 and 1,200 ppm tin, >10,000 ppm arsenic, and 454 and1,200 ppm 
antimony.  Noranda mapped two contour parallel, quartz-sulphide ± tourmaline veins less than 
100 m uphill to the east of the area where these samples were collected.  These veins may be the 
source or may parallel a buried structure that is the source of the mineralized talus. 
 
Structural Block C 
 
This structural block is the largest and most easterly block, and lies mostly on open ground to the 
south of the claims.  It has received little attention compared to the other two.  It consists of 
several north-northeast striking, large-scale foliation zones that contain float blocks of 
tourmaline- or quartz-vein and strongly altered syenite.  According to Noranda, there are at least 
three targets in this block that warrant further prospecting (Figure 5), based on soil geochemical 
anomalies and minor prospecting.   
 
Target A is in the vicinity of a patch of gossanous soil at the contact between the intrusive and 
the metasediments where narrow veinlets of pyrite and tourmaline with muscovite and/or sericite 
were found.  An historical sample collected from the gossanous soil returned moderately 
anomalous values for copper, lead, zinc, silver and antimony, and was highly elevated in arsenic. 
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Target B is a 10 to 15 m wide structure with abundant kaolinized intrusive and quartz-
tourmaline-sulphide vein float.  Silver soil geochemical values up to 11 ppm were collected from 
this target.   
 
Target C is a 10 to 20 m wide structure accompanied by a dark green soil horizon, presumably 
from the weathering of tourmaline.  Kaolinized intrusive blocks and weathered tourmaline vein 
were found along this structure. 
 
Stratiform Barite Mineralization 
 
Noranda discovered a horizon of light orange weathering, white, finely interlaminated barite and 
chert up to three metres thick.  Very little work was done to define this showing and only a few 
samples were collected.  No strike length was established for the barite, but soil geochemical 
sampling outlined a strong 500 m long Ba-Ag-Zn-Cu anomaly.  A weak to moderate VLF-EM 
conductor roughly coincides with the geochemical anomaly.  Noranda reports that although the 
barite has a high specific gravity, it is contaminated with elements that make it unsuitable for use 
in drilling mud.   
 
2007 Rock Sample Locations and Analytical Techniques 
 
In 2007, several rock samples were picked up across the property.  Sample locations are shown 
on Figure 7.  Most samples from areas other than the Mattagami and Danra zones returned 
generally low values.   
 
All rock samples were sent to ALS Chemex in North Vancouver where they were crushed and 
dissolved in a four acid solution and then analyzed for 47 elements using a combination of 
inductively coupled plasma-mass spectroscopy and inductively coupled plasma-atomic emission 
spectroscopy techniques (ME-MS61).  Certificates of analysis are in Appendix II.  Results for 
silver, lead, tin, arsenic and antimony are shown in Figures 8, 9, 10, 11 and 12, respectively. 
 

SOIL GEOCHEMISTRY 
 

In 1984, Noranda took 263 soil samples at 25 m intervals on lines spaced 100 m apart over a 
1000 by 400 m grid that covers the Mattagami Zone.  These samples were analyzed for silver, 
arsenic, lead, copper, and zinc.  The analyses were done at Noranda’s laboratory in Vancouver.  
No details were given regarding the analytical techniques.  The results outline the two vein faults 
that comprise the Mattagami Zone (Figure 3).  Silver and arsenic over these structures are 
moderately to highly anomalous, with values ranging from 5 to 87 ppm over backgrounds of 1 
ppm for silver and 500 to 3200 ppm over a background of 100 ppm for arsenic.   
 
Noranda also outlined a 500 m long barium, silver, zinc and copper anomaly within the 
metasediments in the vicinity of the barite horizon.   
 
In 2007, 326 soil samples were taken at 50 to 100 m spacings on a nearly continuous 6 km long 
contour line that extends the length of the property.  The samples were sent to ALS Chemex in 
North Vancouver where they were dried, screened to –180 microns, dissolved in a four acid 
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solution and then analyzed for 47 elements using a combination of inductively coupled plasma-
mass spectroscopy and inductively coupled plasma atomic-emission spectroscopy (ME-MS61).  
Certificates of Analysis are in Appendix III.  Sample locations are shown on Figure 13, while 
results for silver, arsenic, tin, zinc, antimony, lead, and copper are shown on Figures 14 through 
20, respectively. 
 
The 2007 soil samples were mainly meant to establish backgrounds and to explore for new 
zones, rather than to define known areas of mineralization.  Accordingly, they yielded mostly 
low values with scattered moderate to high values for key indicator elements, including up to 
3.54 ppm silver, 1930 ppm arsenic, 23.5 ppm tin, 1660 ppm zinc, and greater than 1000 ppm 
antimony. Only a few moderately anomalous values were returned for lead (up to 134 ppm) and 
copper (up to 165 ppm).  Samples that produced strongly anomalous arsenic values generally 
returned elevated antimony values, but they are not consistently associated with elevated silver 
values.  High antimony values, however, almost always accompany elevated silver values. 
 
Weakly to moderately elevated silver values (defined as greater than 1 ppm) are spread across 
the property, but are concentrated in and around the Mattagami Zone.   Anomalous tin, antimony 
and arsenic values are fairly localized to the Mattagami Zone and immediately adjacent areas.   
 

GEOPHYSICAL SURVEYS 
 

Helicopter-borne VTEM and magnetic surveys were conducted on August 30, 2007 by Geotech 
Ltd. of Aurora, Ontario using an Astar B3 helicopter operated by TRK Helicopters.  Survey 
equipment and techniques are described in a report contained in Appendix IV.  Electromagnetic 
profiles for time gates 0.234-7.828 ms are presented on Figures 21 and 22, while total field 
magnetic results are illustrated on Figure 23.  A CD containing digital survey data is also 
attached.  
 
The geophysical data has not yet been fully interpreted.  However, a band of elevated magnetism 
that lies within the outer shell of the intrusion approximately coincides with the syenite phase 
while lower magnetism closer to the core overlies the granite phase.   The contact between the 
intrusion and the metasediments is marked, in general, by a magnetic low.  This pattern is 
interrupted in the vicinity of the Mattagami Zone, where magnetism is higher than is commonly 
observed elsewhere along the contact.  Within the metasediments, there is a strong gradient in 
magnetism between the northwest and southeast portions of the property.  The northwest end is 
highly magnetic, while the southeast is much less magnetic.  It is unclear as to what is causing 
this difference; however, the increased magnetism in the northwest could be due to stronger 
hornfelsing within the metasediments. 
 
The electromagnetic response was very subdued over the intrusion and none of the known fault 
zones were picked up as conductors.  A broad, low-amplitude conductor over the metasediments 
in the northwest part of the property is consistent with increased hornfelsing.    
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DISCUSSION AND CONCLUSIONS 
 

The Hopeful property hosts a silver-lead-tin quartz-tourmaline greisen vein deposit (the 
Mattagami Zone), which has been traced along strike for 260 m and to a depth of 90 m.  It 
remains open to extension at depth and on both ends.  Previous workers have suggested that 
surface leaching of the deposit may have occurred because grades generally increase with depth, 
from an average of 120 g/t silver in holes near surface to an average of 960 g/t in deep holes 
(Hogg, 1987).  However, the percentages of lead and tin also tend to increase with depth, which 
suggests that the variation in silver grade may be related to factors that controlled primary 
deposition.  Other mineralized showings and soil anomalies on the property have yet to be 
explored in detail and none has been drill tested.   
 
The strong magnetic and coincident electromagnetic anomaly in the northwest part of the 
property likely reflects hornfelsing in the Road River Group.  There is a remote possibility that 
these anomalies are due to skarnification of limestone belonging to the Rabbitkettle Formation, 
which is inferred to underlie the Road River Group.  If the Rabbitkettle Formation rocks are 
skarnified near their contact with the pluton, they could host copper-gold mineralization similar 
to that discovered by Dynamite Resources Ltd. in 2007 at the Mike Lake property 40 km to the 
northwest.  The discovery hole at Mike Lake reportedly assayed 0.61% copper and 1.38 g/t gold 
over 89.31 m (W. Wengzynowski, pers. comm.).   
 
The Hopeful property lies within one of the richest parts of the Tintina Gold Belt.  The Keno Hill 
silver district, which lies approximately 80 km to the east, is the second largest historical silver 
producer in Canada.  The veins in this district yielded a total of 6,657,235 kg (214,035,599 
million ounces) of silver (Cathro, 2006).  The formerly gold-producing Brewery Creek mine lies 
35 km to the west of the property and the Mike Lake property is situated to the northwest.   
 
Further work on the Hopeful property is definitely warranted and should consist primarily of 
diamond drilling to fully delineate the extent and grade of the Mattagami Zone and to evaluate 
the most prospective of the other structural zones.  Grid and/or contour soil sampling should also 
be done over anomalous areas outlined by previous reconnaissance-scale work.  Finally, 
stratigraphic mapping should be completed north of the pluton to determine whether or not there 
is a possibility that gold- and/or copper-bearing skarns could be developed at relatively shallow 
depths.  
 
Respectfully submitted, 
 
ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 
 
 
 
Sarah Eaton, B.Sc. Geology 

Archer, Cathro & Associates (1981) Limited Hopeful Property Assessment Report November 2007 
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STATEMENT OF QUALIFICATIONS 
 

I, Sarah Eaton, geologist, with business addresses in Whitehorse, Yukon Territory and 
Vancouver, British Columbia and residential address in North Vancouver, British Columbia, 
hereby certify that: 
 

1. I graduated from the University of British Columbia in 2007 with a B.Sc. in Honours 
Geological Sciences. 

 
2. From 2002 to present, I have been actively engaged in mineral exploration in Yukon 

Territory, British Columbia and Northwest Territories. 
 

3. I have personally participated in the field work reported herein and have interpreted all 
data resulting from this work. 

 
 
 
 
Sarah Eaton, B.Sc. (Hon.) Geology 
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, 
.15 '0 '03 
0 .73 '1.6 '" OJ, 111 "7 

'" 13.3 " '0< '" 'TO 

'98 ,,, 'TO 

'" '" '" OS, , .. '" .78 11.9 TO' OS, " 'TO 
.63 'OT '" ."' 81 '08 
0.81 " 'TO 
' .83 I .' '" .. ., ' .7 ". •. " , .• '" ... " 'TO 
'OJ " '" '" ,., ". 
'" .. '" 
'37 ,. '" ." 20' ,oe 
0.6\ , .• '0< ... 31 '" ' .53 " .. 
0.51 I .• "l> 
' .50 " '05 
' .38 ,., " ... .. , .. 
' .87 •. , " .... ' .7 " 0.61 72 ,OS 
.86 2115 , .. ,., ., TO. 
TO' 21.0 ,OO 

'81 , .. '" .. " 11.11 'TO 
.78 " ". 
08' '01 '" 01' " ". 



.--... -Sample o.scrtptlon ~ 

CCOl5il ceo,.., 
cc,,"" ceo, ... ceo, ... 
ceo,,,, 
CCOI5el ceo,,,, 
CCOI569 
""""58 

""""50 
""""50 
""""" CCO«l;2 

C"""" 
CCO<46< 
CCO«66 

""""" """"" C"""" 
CC04469 
CC04470 
CCO«11 
CC04412 

""""" """"" """" '" """",. 
""""n 
""""" 
""""" CCO&<32 
CCOOO33 
CCOOO,. 
CCOOO35 

cc000341 
CCO&<31 ee,,,.. 
CC133<11 
CC1J:M2 

ALS Chemex 
EXCELLEN CE IN ANA.L YT/CAL CHEMISTRY 

212~A ......... 
Nonn"'~BCV7J2Cl 
I"tIoM 6CM 8&1 022' fax:604D&&021!1 'tNIWalschemex.com 

toE-US61U IoE·M!II1U ME-MSlllU ME-IroISII!IU 
W , 

'" b ... ... .... ... 
" " 

, 0> 

9.' ". ". 1010 

" 
,,. 

" ." ., '" " " . 
" '''' ". ". 
" ". ". 10' 

" 272 .. ." " ". '" ... .. '" .. ." 
" 20' '10 50' 
3.' 20. " 18." 

" ~ .~ '00 .. .• 
" 20.' 10' .... 
" ". .. 11.5 ,. ". " .... ., 

'" 16. ... 
, .. 27, '" 82.' .. ,,> , .. " . 
"2 281 , .. ." 
30 ". '" ." ., 25' ". .,. ., 232 '" ". 
••• '" " 02.' 
" '" .. '31 

" '" " ." 
" 1111 .. 57.5 

>3 1117 " '6.8 ,., 18. .. .... 
" ", 61 ... 
" 18' OJ 103.5 

" 16.7 '" 12.. ,. 21,' " 121.0 

26.' ". '" ,05., 
50 21.5 ,,. " .• 
1.3 '51 , .. 132.0 

" 25' '" 813 

" '" '''' , .. .. ,.. ". 103,0 

" '" .. ... ., '" '" 10' 
" lOS " n. 

To: ATAC RESOURCES LTD. 
C/O ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS 5T 
VANCOUVER Be V6B 1L8 

Project' HOPEFUlL 

Page: 2 - 0 
Total 1; .. ages: 5 (A . D) 

Finalized Date: 10-SEP-2007 
Account: ReM 

CERTIFICATE OF ANALYSIS VA07091622 



~--",. -Sampl. Description <0. 

CC133043 
CC133« 
CC,3345 
CC' 3346 
CC1J301;7 

CC1JJ.48 
CC1U49 
CClJ350 
CCI3802 
CCI 3803 

ee,,... 
CC138Q5 
CC13806 
CCI3801 
CCI3808 

CCI3609 
CC17910 
CCH911 
CCIT912 
CC1T913 

CCI79\4 
CCl 7915 
CCI7916 
CC17917 
CC17918 

CC11919 
CCI7920 
CCl1921 
CC11922 
CCI7923 

CC11924 
CC17925 
CC11926 
CCIT921 
CC17928 

CCl1929 
CC17930 
CCI7931 
CCI1932 
CCl1933 

ALS Chemex 
EXCElL.ENCE IN ANAL. YTICAL CHEMISTRY 
AlSc.-lld 

212~A.verue 
North \I~ Be V1J 2Cl 
Pnone 604 98.t 0221 fax 604 9&4 0218 'MVW.eISChem8K.com 

w..." .. """ WE.usl51U "";·M$8'U ME·M$S IU ME>MSlllU -- ~ .. • N .. .. ..., ..., • ..., ..., 
'" 0.11(11 001 ,., 

" " 
0.22 0.003 0.47 6.76 "'.0 "20 
028 0.005 0.\1 6.24 42.0 '" 020 0." 008 ' .20 2" ... 
0.08 0.000 0.21 5.79 61.6 7., 
02< <0.001 "6 5.18 21.1 7" 
0.26 0.005 0" • 71 18.8 520 
02' 01lO2 0 .17 .85 182 ." 
0.26 0.008 010 ' .88 15.8 880 
0.28 0.005 0.21 1 .21 210.0 720 
0.36 000' 0.16 5.19 33" 830 

0.36 0.001 0.08 '03 440.0 ." 
0.36 0.000 021 •. ., ".1 970 
02< 0.001 0.13 6.16 601 900 
02< 0.005 0.12 ' .89 19.5 ... 0 
0.30 0.'" 0.17 ." 31.5 "" 0." 0.005 0.17 6.33 ".2 790 
0.24 0.002 0.26 ;27 1-4.2 730 
026 0'" 060 5.39 14.1 720 
0>2 0.018 0.19 '.92 20.' 150 
0.26 0.005 011 7.15 .. ,,., 
0" 0.007 0.41 ' .53 17.4 800 
0," 0.012 ". '.67 18.9 no 
030 0000 0.20 .03 13.5 7<0 
022 0000 0.14 .92 50.' .., 
0.22 0.000 0,10 ' .20 18.1 7., 

01. 0.001 0.18 '" 15. 900 
02< 0.008 0.13 '.99 321 ." 
0.20 0.000 0.09 5.74 35.1 850 
0.22 0.000 0.13 ' .10 67.8 • 20 
026 0.005 0. 15 6.30 19.1 900 

0.26 0 ... 0. 13 5.93 12.6 900 
0.26 0.001 0.11 5.91 13.8 ." 
0.26 01lO2 0.19 5.45 10.4 150 
028 0000 019 817 10.6 860 
0.30 0.005 023 870 15.5 BOO 

0.30 0.010 0." 5.65 15. 720 
0.20 0.005 025 5.97 2" 7" 
0" 0018 02. . " 15 • 850 
0." 0008 0" 52. 180 690 
0.20 0.008 0.49 -'11. ", 10tO 

·o' ATAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V6B 1L8 

Project: HOPEFULl 

Page: 3 · A 
Total ,.. ,Jagss; 5 (A· 0 ) 

Finalized Date: 10-SEP·2007 
Account: ReM 

CERTIFICATE OF ANALYSIS VA07091622 

ME-MSII,U WE-MS&'Y '-'E-MSI1U MEoMSe l U ...... " I.EoMSelU 1,E.MlW\IU ME·MS81U ....... " .. • Co '" Co " Q Co '" ..., ..., • ..., ..., ..., ..., ..., ..., , ... '" (1 ,(1 1 '" '" " 
, , ... 02 

6.'3 2.59 ' .56 021 "400 18.1 '" 30.80 49.5 .. , 0.32 ". 0" "",. ". 85 "" 13.5 

JO' ". '" 0.17 " .. 109 " 9.22 '" ".92 0." 1.12 O.ll llUO 9.' 63 13.80 \4 ,0 

' .76 0.31 0.96 0.29 " .. U 59 12.~ ", 
51 • 022 ". 0'" 12i.OO 12.3 " 13" " . 876 0.21 '" 0<1 16UO 13.0 .. '615 18' 
.eo 0,. 1.57 0.32 118.liO 122 62 1130 , .... 
". 0.63 102 0.2. 136.00 13.4 .. 42.90 2>3 .. " 0 .. '" 0" 10300 127 73 13.15 18' 

' .02 0.26 "0 0.26 95.90 ,.2 78 13.15 '" 5,02 020 2.49 0>1 lota,SO ". 10< 25.40 ". 
552 021 175 0.32 101.('0 16.6 " 21.40 30.1 
' .03 012 2." 0'" 129.00 13. 03 1705 ". .... 0.24 2. 14 0.>1 125.SO 18.0 03 21.10 21,9 

8 .01 0.17 171 021 10'1" ", .. 28.30 18.\ 
,oe 0.22 0.95 025 88.20 7.' " 8.92 11. 
'23 020 062 021 5110 7.0 .. . ., 17< 
1.82 0.23 0.80 0 .. 9620 15.9 " 1.45 31,1 

'" 0.23 0" 0" n .80 " " '.05 139 

'" 0.22 012 0.36 59." 16.1 62 12.30 366 
1.15 0.23 "7 0.39 ., .. 15.5 11 11.55 ". 
'" 0.15 010 021 86.50 7.' " ". 212 
3.10 0.20 1.33 030 89" 10.6 10 12-25 172 
2.90 0.12 1.19 0.35 0720 " 51 '" 11 .7 

3.25 0.15 127 0.18 72.60 .. 56 • .22 11.4 
3.91 0.18 '51 026 '00.50 11.8 10 "" 13.5 
3.20 0.13 1.19 0.20 " .00 112 67 1.56 "3 .... 0.14 '" 012 7800 ,,. .. '.66 11.6 

'94 0.22 121 025 104.00 ". 53 "80 122 . .., 0.15 , .. 0.22 110.50 10.1 " 11.OS ". 
'.05 0.20 122 0.25 108.00 10.0 " 1110 13.3 
3.23 0.\. 110 0.20 n.90 1.' 52 '.96 ". 
'.88 0.13 160 032 129.00 .. " 24 40 ,,. 
8.41 0.90 '" 0." 120,00 13.1 .. 39.60 187 

"2 0.14 151 0.33 104.00 ' .2 50 29.80 13. 
' .03 017 '.23 0.211 9010 87 " .2.70 153 
1.00 0.09 ." 0.35 ,,,.so 11.1 " 5900 1.-

'" 018 '26 017 102.SO " 55 "., 12. 1 

' .88 0. 14 0.49 0." ... " 77 53 "00 29.' 



-~--S.mpl. DeserlpUon c.o 

CCI3343 ce,,,.. 
CC13345 
CC13346 
CC I3347 

CCI3348 
CC13349 

ce'3350 
CCI3802 
CC I3803 

CCI38CM 
CCI3805 
CC'-3808 
CCI3807 
CCI3808 

CCl"" 
CC17910 
CC17911 
CCI7912 
CCI7913 

CCI1914 
cenD!S 
cen9!S 
CC17911 
ce11918 

cen91S 
CCl1920 
CC17921 
CCI7922 
CC I7923 

CC17924 
CC179Z5 
ce".,. 
CC17927 
CC17928 

CC17929 
CCl1930 
CCl1931 
CC17932 
CCl193J 

ALS Chemex 
EXCEL.LENCE IN ANA L. YT/CAL CHEMISTRY 
ollSc..-.Ud 

212 Bn:IokAbIInIt Avenue 
Nonh Vanoouver 8C V1 J 2C I 
Phorw· eGt~0221 Fax:6049640Z1e www.alschemex.com 

ME-IoIS&IU !.IE -M9III' U ME-MSa1U we·MSl!1U ME.IoISllU ~sa,u .. Go Go .. • , 
• ... ... ... ... • 

1l.01 '" '" " ,."" 0,01 

• . 14 18.75 '.20 .. , 0.089 1.17 

'" , ... ' .20 ,., 0,059 ' .SJ ,."' 1615 ". ,., .050 ' .SO ,,, 16.70 0.19 ,. 0.079 '60 
3.07 111.85 0.18 " 0.047 .. 29 

4.07 15.5 ." ,., 0.056 \.41 

." "'" .25 " ..... ,.., ,,, 11.10 ." " 0052 ". 
'5O 22. .. 0.22 2.' .... ," 
347 15.10 '" 

., 0.079 1.39 

3.92 1125 .19 26 ' .058 1.39 ... 11.25 0 .24 2.2 '062 1.61 
4,61 IUD D.22 ~, ..... , .. ,., 16.25 ." , .• '.053 110 
'.57 lUO • .22 ,., 0.069 1,57 ,., 11.65 ' .20 2. ' ... 60 ,.,45 
,.30 " .. ". ~. 0.049 1.28 ". 15.&5 ." " 0.045 1.10 .,. ,,-" 0.11 2.8 ' .059 1.10 , .. 22.", ." , .• 0.047 1.11 

" .01 \5.95 ." , .• 0.049 1.19 ... "" 018 30 .053 '" '50 1410 0.15 U ..... .... , .. " .. 0.18 " ' .053 '" , ... 15 10 0,18 ,., 0.044 ". 
2.66 16.35 0.16 ~, 0.042 ", 
In 11.10 0.17 " '.056 1.67 
3.47 15.90 0.16 " ' .050 '" ,,, 15.50 0.15 2.' 0.047 '2' ,,, ".25 0.17 ,. 0.()49 1.12 ,,, \885 0.19 ,. ..... .... , .. 16.90 0.19 , .• 0,051 '" '2' 15.85 '" 

,. ..... .. 29 
' .00 "'" •. " " .056 176 ,., 2060 .21 , .• ..... "86 . ., 1915 .20 , .• .050 .... ,,, 20.'" 018 ,. ' .050 1.45 , ... "'"' 0 .28 " 0.070 2.22 
' .62 "" 0,19 , , 00<7 W 
'78 17.35 0.15 " O()040 1.11 

To' ATAC RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981 ) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER BC V6B 118 

Project HOPEFULl 

I CERTIFICATE OF ANALYSIS 

ME-MSIIIU '-E-MSeIV ME-MSelU 1oE-MSlllU ....... " ME-MSfI1U 

" to '" 
.., .., ~ ... ... • ... ... • 

U 02 001 , 
'" '" 

67.0 '" ..... ... ,., ' .95 
SO .• "2.2 , ... 650 ~ .. '" 38.' 35.' ' .95 '" 

,., 1.10 

58.' " .• .03 m ,"- '.11 "'., 29' .89 ." 02.. 1.03 ... '" ' .99 '" 411 '" ... 57. '" ." •. " ," 
582 'J> .... ... ". '" n7 111.5 .96 "" , ... 0.79 . ,. 38.' ... ... 2.49 II • 

<S. ,,, U" '" 
.~, 

'" '5\ ... .. 58 86' ' .38 '" ... 51.6 ... ,,. ... ", 
,2.8 35' '35 '" , ... ". 85.' 56.' .... '" 3.92 1.11 

SJ • SO' ", '58 ..,. '" .. , 28.1 '68 ... 1.93 •. " , .. 35.' ' .53 350 2.09 ' .89 .... ... 0.70 '" '" 0.9\ 
40.1 22.. '<7 2 .. 1.91 ' .96 

" .• 35.' .85 '" ' .56 0.9\ 
40.7 39. ' .63 ". '.93 '.n 
332 , .. ' .58 '" ... , 0.91 
48.9 ,~, .95 539 1.98 ". .... '" ' .83 ... 1.85 H" 
37.0 2".2 ... .. , '" 1.10 ... " .• 1.01 .27 ". , " .. , "'. 0.81 772 , ... , .. 
39.' SJ' ."' 573 3.41 U16 
SJ.' 43.4 ' .82 ". 1.61 1.07 

58.' 37.1 ' .86 '" , .. '" 56.' ." ' .86 '" 
,.., .. " ", 30.' ." '" "'9 .... 

69.8 45.11 0111 '" ". 118 

". .... .... , ... ' .58 1.17 ." " .• ' .85 '" , .. 1.14 ... .~, 0.18 ... 2.23 1.02 ... 55' ,OJ 1275 '" 1.07 ... 32.' 0.70 ... ". U" ", 37.6 ." 57' ". 057 

Page: 3· B 
Total" ,-ages : 5 (A· 0) 

Finalized Date: 10-5Ep·2007 
Account: ReM 

VA07091622 

ME·MS81U ME-MSlllU ME-MSelU .. • , ... ... ... 
" '2 " 

21.1 24.8 1810 
27.8 19.2 "20 ". 19.8 1210 
27,1 11.8 " .. ". '" "30 

" .. '" '''' 32.6 22.1 "'" ,.., 21.5 1240 ,.., 19.8 " .. 
115 '" 1310 

". ,. .• "SO 
24.0 29.' "'. 
22. 1 29.' " .. 
24.6 22' , ... 
23.7 27.3 "50 
21.9 19.5 "SO 
2" 15.8 "" 12.2 11.8 58D 
15.3 35.' ... 
". 11 ,7 500 

13.3 32. '60 ". 38.' 'SO 
12.2 19.9 360 

". 21.8 litO 

". 16.2 ... ,,. 12.5 "'" 2U 17.8 1610 
16.9 20.' " .. ". 111.1 1310 

" . 11.1 " .. 
232 17.2 " .. 24.7 17.4 "60 
20.' '" 950 
37.4 14.5 97. 
30.' 11.8 " .. 
28-9 13.5 "" '" 13.3 97. 
SJ.' " 1710 
23.9 ". 850 .. '" 'SO 



.-
~ ... 
u_ 

Sample o."riptJon , .. 
CC13343 
CCI3344 
CCI3345 
CCI3346 
CC13341 

CC1~ 

CCI3349 
CC13350 ee,,,,, 
CCI3803 

ee,,,,, 
CCI3805 ee,,,,, 
CCI3807 
CCI3808 

ee,,,,, 
eCHUIO 
CC17911 
CCH9t2 
CClT913 

ce17S!4 
Ce1791S 
CC17916 

Ce1T9!7 
CC17918 

CC17919 
CCl7920 
CC17921 ee,,.,, 
CCI7923 

CCI1924 
CC17925 
CC17926 
CC17927 
CC17928 

CC17929 
CC11930 
CC17931 
CC 11932 
CC17933 

ALS Chemex 
EXCELLENCE IN ANAL YTICAL CHEMISTRY 
AL.S~llCl 

212 8nJokabank"'""""'-"I 
North v~ ac V7J 2C1 
Phone 8(W * 0221 Fu 604 9&1 0216 WNW.Slschemex.com 

loE-MSll U ME~IU Mt.uselU ME·M$l5IU ME MS61U ME;·M$61U 

" ~ ... • " " "'" "'" "'" • "'" "'" , .. " ,.." , .. , .. , 
26.9 132.0 <0'" 0.06 '440 , 
18.5 96.0 <0002 0.02 3.12 , 
16.9 92.8 <0002 0.03 3.68 , ,.. IOS.S '0002 0.02 1210 3 

" .• 91 ,7 '0002 005 3.3< 3 

", ... "0.002 0.02 'IS , 
26. ." <0002 0.02 3.74 3 ", '.85 <0.002 0.02 2.97 , 
'" II. ~ <000' 0,01 12,00 3 

20' '18 <ll002 002 508 , 
202 "'8 <0002 0.05 "5 3 
22' 114.0 c(I,002 0.03 ,,, 3 ,I> 118.0 <0,002 0." 441 , 
112 1145 <0.002 0.02 3.81 3 
20.9 131.5 <0.002 0" 6.69 , 
20' 112.0 <0.002 •. " 8.93 , 
25., 792 <0.002 0.03 5.36 , 
17.6 59' <0,002 0.00 '.n , 
22.0 83.' <o'(X12 0.03 4.67 3 

"2 97.2 <0,002 003 3.83 , 
17.8 60.3 <0.002 003 '.B5 3 
20' ." <0.002 0.03 8.95 3 ". 582 '0002 002 1.82 3 ... ". <0.002 003 386 , ... '" <0002 0.03 ' .50 , 
, .. 103.5 <0.002 000 '.52 , 
22' 117.0 <0.002 003 4 .45 , 
161 ... <0.002 0.03 ' .85 , 
17.\ n.3 <0.002 000 2.1\ , 
261 112.5 <0.002 0.02 " .51 , 
,0. 962 <0.002 0.03 "'" 

, 
21,5 106.5 <0.002 0." '.08 , 
18.15 75.3 <0.002 0.05 1.91 , 
232 106.0 <0.002 0 .03 3.40 , 
'90 106.0 <0002 .03 ". 3 

.. 0 88.' <0002 000 '" , .. , 8O' <0"" 0,03 14 15 , 
318 142.5 <0002 003 13.05 3 
217 .. 8 <0.002 0.02 3.49 3 
\56 01.3 '0002 0" 12.80 , 

'o: ATAC RESOURCES LTD. 
C/O ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1Q16·510 W HASTINGS 5T 
VANCOUVER Be V68 1L8 

Project: HOPEFUlL 

Page: 3-C 
Tota l '" ,..ag85 : 5 (A. 0) 

FIna lized Date : 10-5EP-2007 
Account: ReM 

CERTIFICATE OF ANALYSIS VA07091622 

ME-MS6IU ME4.IS$IU "'E..4,'5II U /oE·MS81\J ....... " ME·MS8IU ME:'MSIIIU ~·MSlIIU ME-MSIStu .. • ,. 
" " n n u v 

"'" .... .... .... "'" • "'" .... "'" '2 " '" '" " '''' ,m " 
, 

73 274.0 ," 0.06 39.' 0.490 1.26 \4.2 '" ' .1 221.0 17. <005 ". 0.539 D.H ' .1 '" ' .8 200 0 115 <005 22' "" 069 " '" " 210.0 '" <005 331 0.433 0.80 5.9 '" 30 168.5 '" 0.05 ". "" 067 110 '" , .• 222.0 Uil <005 38.3 0,.60 0.60 91 113 

" 235.0 , .. 005 OS. ,,'" 069 83 123 
3.3 2430 1.53 .05 33.3 ,.., 0." 15 II. 
88 189.5 1.56 0.08 65.' 0.393 101 30.3 12' .. 220.0 '" 0.05 313 "" 086 13 118 

3.' 211 .0 120 0.08 390 0411 0.72 85 '" 
" 290.' 1.53 <0.05 "5.8 0.580 0.81 18.8 ". 02 266.0 '.29 006 39.3 0.511 0,93 12.9 ,oa 
5.0 323.0 ' .13 <0.05 , ... 0.516 o.n ' .5 128 ... 288.0 .. , 005 56.1 0.525 0.96 19,0 '" 
, .5 2~.O 10' <005 U .• 0.449 083 13.9 '" 3.6 178.5 '" 0.05 252 0'29 058 51 " " 138.0 0.83 0.06 •. , 0413 0.50 , .. '22 
' .0 155.0 ' ,00 0.05 15.9 0038 0.50 3.5 '" ' .5 186.5 '" 0.05 '" "" 0.95 3. ' '22 

" "" ' .92 008 10,8 0 ..... 0 0.59 ' .1 125 , .• \31.0 10' 0.01 \4.0 0.475 0.78 " 118 

" 143,0 0.85 008 10,0 "20 001 23 '" 
" 226.0 ". <0.05 '31 0.439 0.86 ' .5 '" ,., 200.0 1.13 <0.05 '12 0412 0.57 3.1 '" , .• 251 .0 1.24 <0.06 16. "08 0.13 5.' 96 
3.3 272.0 '33 <0.05 26.5 0.446 089 .. "' .3 201.0 1.10 <0.05 ". 0.438 0.55 80 '20 
' .3 194.5 ' .05 <0.05 20.5 0.393 0.50 20.8 '" " 219.0 , .. <0-'15 35.8 0.401 0.76 8.5 96 

3.' 243.0 103 <0.05 052 0 421 0.S7 12.4 '00 
3.' 220.0 '" 0.05 ,6\ 0.395 0 .72 117 " ' .1 212.0 125 <0.05 27.0 0 .374 0 .53 ••• .. .. , 283.0 ". 0.05 62.' 0417 ... , ' .7 91 

3.' 29" '" 0.08 61.4 0 .423 068 '" ", 
" 2510 '" 0.06 ". "" 053 " " 3.0 20., '55 <0.05 23.8 0.399 0.55 ' .3 " 8.5 307.0 U, <0" 29' 0,,, 0.75 5.5 " 28 197,0 ,on 0" 22. "" ". " '" " 114 0 069 006 90 0319 ". 31 "' 



.-""--5_,",1. o.kripUo" ... 
CCI334J 
CCl l344 
CCllJo'5 
CC1~ 

CC1J341 
ce,,,.. 
CC l33d 
CCU3M 
CCI3802 
CCI3803 

ew"" ce,,,,,, 
CCl3806 
CCI3801 ce,,,,,, 
ce,,,,,, 
CCI7910 
CC1191. 
CC17912 
CC17i,] 

CC17914 
CCI7i15 
CC119UI 
CCI7911 
CCI79111 

CC11S,9 
ce".,. 
CC17921 
CC11922 
CCI1923 

CC,7924 
CC,7925 
CC11926 
CC11921 
CCI1928 

CCI1929 
CC,1930 
CC11931 
CC11912 
CCI1933 

ALS Chemex 
EXCELLENCE I N ANAL YTICA.L CHEMISTRY 
"'~~ 
212~A-"-
Nonh V-.w. ec V1J 2CI 
Phorw 604 954 0221 F_ eoc 9&1 02 18 _.alschemex.com 

- '" ~106I!I1U loEoMS$, U Ir,E·MSeI U 

W Y '" ~ 

"'" "'" "'" "'" " " 
, 0> 

" ", '" 567 

•• n, "" 68.' 

" 16.2 " ... 
" '" '" 67.6 , .. ", .. 18.5 

" '67 '" 7" 
' .0 3O' m ,,, .. ns " . '" " V .2 '" 68' 
" 

,., 
" ... 

37 lU 89 ." 37 313 '" .... ., 21.5 '06 82.7 

" 26' .. .., 
3' m '" 62.' .. 22.2 .. 51.1 , .• 18.0 82 08.' 

" 111 87 71.1 ,. '" ". 93 .• 

" '" ., .... 
" 15.1 03 ... 
' .0 ". " ." 
" 130 62 767 

" ttl " n.o 

" ". n ... 
" '" 07 61.5 
27 ". " 03. 
27 '" .. '70 
' .7 .. , 76 .... 
••• ,.. " 18.3 

" ", .. 75.1 .. 21 .0 97 71.3 

" 15.8 76 no 

" 25.1 ". 120.5 
33 " .7 '" 103.5 

" ,.. '" .. 7 
20 'B.B '00 .... 
" 3" ". "" " ... " 95.3 
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Project HOPEFUll 
P.D No.: 
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3·AUG·2007 

The following have access 10 data associated with this certificate: 
-'lAACHER OOUGEATON JOAN MARIACHER 

Bill WENQZYNOWSKI 
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ANAL ¥TICAL PROCEDURES 
ALSCODE DESCRIPTION INSTRUMENT 

Au-ICP21 Au JOg FA ICP·AES F"1nIsh ICp·AES 

ME·MS61U 4tI elaments lour acid ICP·MS (U pkg) 

This Is the Final Reporl and supersedes any pre/urun8f'y reporI"";th Ihls certlllC8le number Results apply to samples as subrnllted. All 
pages 01 thl. repotl have been checked and approved lor release. Signature: 

~~;p 
lawrence Ng, Laboratory Manager - Vancouver 
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0 .. '00' 1.51 , .. '" , ... 
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CC,"" '" 98. <0.002 .02 '" , 
CCI3523 207 '70 <0002 .. , ' 0> , 
CCI352. ... 100.5 <0002 D.' 10.00 , 
CCI3525 '" '" <0002 .02 ' .00 2 
CCI3527 '" ." ."" 0.15 47 . 0 " CCll528 27' 70' • 002 ... 15.10 , 
ce,,,,, "2 '00 <0002 ... "., , ce,,,,, ", m <0.002 .00 ' .33 , 
CCI3531 ,., eo. <0002 ' .00 220 , ce,,,,, 10.7 '" <0.002 .03 '" 

, ce,,,,, '87 ,.. <0.002 ... ' .0) , 
CCI3534 '70 726 <0.002 • . 03 ... , ce,,.,. 18.3 71 .5 <0002 • . 03 '" 

, 
CC I35l6 16.2 '" <0.002 0.10 .... , 
ce 13537 ", .. , .. 002 DO> '66 , 
CC,"" 15. 710 <0002 0.02 '" 

, 
CCI3539 '" "2 <0.002 D03 2.73 , 
CCl354{j ,,. ." "002 ' .03 \ .70 , 
CC1~1 >3. ." <0002 .02 ,,, ., 
CCIJ.!i,ot2 ." 732 <0002 00' 1035 , 
CC13$tl '" .. , <0002 '00 2n , 

Comments NSS Is non-suffioenl sample 

'" ATAC RESOURCES lTD. 
C/O ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016-510 W HASTINGS ST 
VANCOUVER Be V6B il8 

Project HOPEFUl L 

I CERTIFICATE OF ANALYSIS 

ME-MSO,U ME:'MSelU ME~'U WEMSI'U I!E-MSII,U ME·M$lSIU .. & " " '" n 

""" 
.., 

""" """ 
.., • 

02 " ". '" '2 " .. 
HI.S 5790 , ... <005 ", • m 

" 2210 .... <005 , .. .,.. 
51 ,." , .. <005 n.' 0474 

" '" . 111 ... 05 '19 .309 
35 2110 ,., • .05 ." .,," 
" 21iO .... <005 .. , ' .356 

" "" >." <005 ". 0.21 
32 2270 '" <005 '" 0417 

" , ... ,>3 <005 ". .073 , .• "" '" <005 '" 0 418 

" 207.0 '" <006 ... 0 413 

" , ... '" ' .05 ... . ". ,., 368 • 2.12 <005 00' 0.573 

" '"'. ,.22 .. 05 ",,, •. '" .. 283. 2.3, <0.05 59' .. 56 •. , 321.0 m <005 622 0.41] 

" " .. 2.20 <005 ... 0'51 

" 200. ,« .05 210 0'27 

" " .. '00 <005 . " 00" 

" 208. , .. .05 '" 0"6 

27 2180 I ," <0" '" "" •• 208.0 '" <005 ... , .... ,. 221 .0 ". <0.05 '" 0417 

" 2150 '00 .32 70. 0473 
17 ,'55 0.1 • ' .00 , .. 0.lI1 

" 1510 ' .83 .05 " "20 
17 ,., . • 82 <0" 10,0 .... 
" '52. .76 • .05 •• 0379 
72 138-5 • .55 <005 .. "" , .• 15" ' .76 .06 10.0 •. '" 
" 1670 ' .66 .06 '" 0 415 
7.0 111 .5 '.92 • 06 '" .... , .• 1155 .... .00 12.' 0 461 , .. 1~ ,5 .60 .05 ••• •. '" 
" '00' .85 .05 12' 0.455 

" 1810 on .05 , .. 0'11 

" ,« , 0.15 .05 " • 36' 

" Hil0 '70 <005 " .... 
" 117 5 0.14 .00 ,,, .300 

" '52 , "7 . 05 .. .363 

Page: 4.C 
Total II , .,e.: 6 (A· D) 
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Account: ReM 
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r.!E·MSelU WE' MS!I l tJ ME·MSel\J 
n u v .., 

""" 
.., 

'" " , 
" . 115 '" 0.57 ••• go ... 51 '33 .70 • •• "" .05 27" '"~ .52 " ,05 
.05 210 '" •. " .. '05 
'77 '" '" 0.61 13.1 12' 
.72 '" 771 
0 .76 20.' '" , .. 138 '22 
Doe 23.6 '" 013 20 • '00 
1 1' ,,, '07 
Dn ,,, 

"" ... .. 771 ... 20' '15 
• 67 .. '" .58 70' "" 0.71 '" 107 
.58 " ". 
'02 ". 2260 

'77 . , '" ... ,. 12. 
.00 " 

,,, 
' .53 27 '" .. , ,. '00 
' .55 " '" 
• . 59 ,., 12. 
.57 " '" 0.12 , .. '" .05 ,., '00 
.65 30 12' 
.50 28 '" 0.5 \ " '" ... 25 '05 
.73 " H' .00 27 722 



--...,.. 
"-S_ mpl. o..c:riptJon ,~ 

CC,)501 
W35O< 

ce'"" CC,"" 
CC,l501 

CC,,'" 
CCI3509 
CCI3510 
CelJ5" 
CCI3512 

CCI35!3 

cellS'" 
cel3S1S 
cel351S 
CCI3511 

ce llS,. 
cel3519 
CCI3520 
CCI3521 
CCI3522 

ce,,,,, 
CC')524 
CCI3525 
CC I3521 
CCI35211 

CC13m 
CCI3530 
CCI353' 
CC13532 ce,,,,, 
CC,,,,. 
CC,"" ce,,,,, 
CCI3537 
CCI353e 

ce,,.,. 
CCt3540 
CC13$1.1 
CCll5oo12 
CCI3543 

ALS Chemex 
EXCELLENCE I N A N AL. YTICAL CHEMISTRY 
... c-~ 
212~"' ___ 
NonhV~8CV7J2C' 
PnonI &G411&4 0221 Fu eo. 9&1 02'11 www alschemell.com 

..e:-MSa,U l«oM5I1U IoIIE lolSII'U ME ""11 

• , ,. b ,., ,., .... ,., 
" " 

, 
" 

38 ". ,,, .. , 
" 17' 90 53.' 
••• 23. ", 1111 

" "'. , .. .32 
30 '" ", n2 .. 17' os ". 
" 

,,, .. '1.' 

" 2J. " .... 
10' 32' '33 1111.0 

" 17.9 90 18' 
J9 22. .. '" .. ". , .. ." ". 29' 18. ..., 
122 ... '53 103.0 
203 355 '20 ... 
'.3 ,., 

21' 73.. 
" 32.' 10' ." 
3.' 19_2 n 18.5 
16' 271 so ... 
••• 25' 10' ... 
" 217 .. " . 
53 ". 12. '03 , .• 22. '00 ... 
" '" '225 1190 ,. 252 209 15' ,. ,.. 63 ." U 172 18 15.0 
U ... " no , .• '11 .. 53.' 
" 172 16 75.11 

11 21' 10' 92.' 
20 20' " 100.0 

" 222 ,18 90.' 
11 ,,, 73 ... 
" 21.0 95 '51 

" lIt .. '87 

" 13' 57 ... 
" 15' .. .. , 
" 19.0 ", ... 
" ... " ." 

Comments NSS)s rlOn-sutflclent I8mple 

-': ATAC RESOURCES LTD. 
cIa ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016..510 W HASTINGS Sf 
VANCOUVER BC V6B il8 

Project" HOPEFUl l 

CERTIFICATE OF ANALYSIS 

Page: 4·0 
Total' . 48S: 6 (A· 0) 

Finalized Oat.: 13-SEP·2007 
Account: ReM 

VA07084064 



ALS Chemex 
EXCELLENCE IN ANA L YTICA L. CHEMISTRY 
ALI CanaoH UCI 

212~"_ 
No1tI v~ ec V7J 2C1 
pto,cr,. 804 ~ 0221 Fu tI()( 884 0218 INW'N al$Chemeu:om 

.- .... " ~""' . ....... " MEM9&1U ME MSelU ME·MSlUU ....... -~ ~ " • .. .. - .. .... ... • .... .... 
S.mple o..cripUon ,- '" '''. '" '" 02 " 

CCI.)5.U ... 0010 010 ... ,,. '" CC1J5.t5 0.3, 0.013 ... 513 '" '" CC135o'6 '" "". 0.11 .,. 18.3 " . 
CC1J5.t1 • .16 0001 •. " ,,. ". '00 ce,,,,, '26 0.010 ". '" ,.. ... 
CCl~9 '" "'" '25 '23 '" '" ce,,,,, , .. '00' 016 , .. .. , 880 
CCI3551 ... "'" '21 ... n. ... 
CCI$52 03' .005 '" .,. '" 1010 ce,,,,, .22 ..... 013 ." ... , ... 
ce,,,,, '20 '005 ". ." ... ... ce,,,,, '" '005 ... 1.21 1135 1010 ce,,,,, 02' ' .005 ' .01 1,31 19300 "80 ce,,,., 02' '005 '65 '" 111 .0 .10 
CCI3558 0.32 '00' •. " '" Ins 1030 

CC1J559 .22 '006 ' .39 '21 163.0 ... ce,,,,, • .32 '005 '62 '" 331.0 ... 
CCI3561 ... '''' ' .55 '" 339' .'" ce,,,,, '28 '''' '21 722 104.0 ''''' ce'3563 .,. .0011 '99 '" 217.0 '10 ce,,,.. ~.~6 .005 ... '" !56.0 .., 
CCI3565 '" ..... , .. '" 125.0 '" ce,,,,, ' .22 • 0011 " . '" 81.6 69. ce,,,,, .n .- 02' 71, 3" 1010 ce,,,.. ' .22 000II 02' , .. 1130 .., 
ce,,,,, .n '00' ." '" 893.' ,,,. 
CCl1570 02' 0.011 ". '" 115.5 1110 
CCl3571 ' .22 "'" •. " '.63 240.0 ,.., 
CCl3512 ." •. '" w ." 247 a B90 
CCIlS7J 0.24 .0011 • .56 55' ..... 620 

CC IlS14 .... .00II 0.10 , ... 16.9 800 
CCI3515 '20 0,001 ' .36 ' .57 " 'SO 
CCI3576 .28 '0011 '30 .07 '" ... 
CC Il517 .n 0011 .26 '.39 13.0 900 
CCI3518 '22 ' .009 ' .26 5.26 '" ... 
CCl1579 '20 001' ." 5.01 '" '70 ce,,,.. '" 0013 '" '" ". 690 
CC13$81 .211 .005 '" .90 13.2 ... ce,,,,, 02< 0001 0.12 ." '" ... 
CC13583 '" .000 '33 '" 130 ,., 

Comments NSS J. non-suff'lCIenl sample 

ATAe RESOURCES lTD. 
ClO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER BC V6B 118 

Project HOPEFULL 

I CERTIFICATE OF ANALYSIS 

M£·"'5411U IoE>MSelU M£1.ISelU hIE.-MSI!I1U 1oE-M9B1U ME-MSelU .. • " " " c. .... .... • .... .... .... 
'" '" '" '" '" " 
'31 .22 • . n .31 ..... '" , .. 0.17 ' .93 0.21 .... ••• 
' .69 '22 '70 '.25 7390 73 

'" 0.2. 0.61 '" .... .. 
'85 .30 '00 ' .22 ,,,,. 12.5 

." .u '22 '" 12100 '" ." .31 '" . " 11000 1>' 
'93 .23 '" '" 11050 .. ... ". on . " ", ... '" , .. 019 , .. 033 138.00 ,SO 

'03 , .. '" , .. '0050 '" '" '" '" , .. "'00 '" on '22 >n ". , .. 50 '" ..,. '00 ,-" , .. 137.50 16. 1 
• .29 0.51 , .. ' .62 142.00 18.0 

.. " 067 ". .32 1)4.00 16.9 

". 110 va .93 151.50 11,2 

'5O , .. 363 ". \91 .00 m 

'" .56 3.11 , .. 193.50 23.5 , .. '" '36 '" ", ... ,n 
8.87 ... ,." '" '42.00 18.7 ... ,." ,., .07 ' .. 00 .. , 
'" OS. '-" ' .39 131.5(1 16.7 ... '77 , .. • 31 11500 '" , .. ". \ ,11 ... 11050 la,8 

'" a, , .. .>7 '''00 .... 
53' .03 '90 '23 '32 50 '" '" .. , , .. ". 101.50 11.5 
378 '20 '" '26 n .90 11,2 

'M '" '" '" 10100 '" 
1.55 .20 ' .63 '37 70.50 ". .... .22 '" 018 "-Ol .. 
'" 0.24 .62 '" 62.50 " '" 0.16 '" 0.21 " ... 12.6 

'" '21 .55 Ul .. 00 ." ,,. 0.25 ... '" " .. 78 , .. ' .22 ." . " .... 103 

'" , .. .65 .. , " .. '" '" '" .66 '56 "10 '" '" .22 , .. ." 5300 10' 

Pag.: 5 ~ A 

Tota l # . ..It.: 6 (A. 01 
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ME·M$81U ME-MSeU/ M£·MS4I1U 
c- o. '" .... .... ... 
• ,." 02 .. 3.82 177 .. ' .99 "., 

50 ,." 140 
80 ' .55 10.6 
50 ... " '" 
80 27" 171 .. "., '19 
82 1570 , .. 
70 "80 19.2 
70 "" '" 
" 1640 '" 10' "" 21.8 

'" "70 ". ., ",. 36.' 

'" 2710 390 

". " .. 27.2 

". 4210 3 .. , .. '''' '" '" 3120 26.2 

'" 370) 327 .. '''' 253 
'00 63.80 39. 

" 31.50 40.2 .. 25.70 '" '" ... OJ u. 
, .. "., '" '" " .70 '" ". 21,. '" OJ '''a ... .. "20 30.' 

" so. " .• .. 'M 10.0 .. ,." 19.8 
60 , ... 22.' 
" ' .70 '" 
" 8.81 ... 
" .. , 27(1 .. .. , '" ro , .. '" " ." .. , 



~--... -S.",p~ DeKrtp UOfl ~ 

CellS« 
CCI3S45 
CCl3546 
CCl3547 ce,,... 
ce,,... ce,,... 
CCI3551 
CCI3552 
CCI3553 

W"" ce,,,,, 
CCI3556 ce,,,,, 
CCI3558 

CC1~ 

CCI3560 
CCIlS61 

ce'"" 
CC13563 

CCI356C 
CCI3565 
CCI3566 
CCll567 ce,,,,, 
CCll569 
CCI1570 
CCI3511 
CCI3572 
CCI3513 

CCIlS1. 
cellS7S 
CCI3516 
CC l3571 
CCI3578 

CCl3579 ce,,,,, 
CCI3581 
CCI35112 
CCI3583 

ALS Chemex 
EXCEL.LENCE IN ANAL YT/CA L CHEMISTRY 
ALae:.- Ltd 
212 BtooUbanI!. ,, ___ 
North V __ Be V1J 2Cl 

Pt'ION 11049840221 Fu 60498402111 WWNa/schernex.com 

IoE MSaIU ""' ·/dIIU 1.E-MSeIU lIE w;e tU ME IofSIIHi Mf:'MSIItU ,. Go Go ~ • , 
• .... "'" .... .... • ." ... ." " .o. ." 
'" .. ,. 0.15 ,., 0('" '" ,.30 ,,, .. 0.15 23 0.042 ' .05 , .. "" 0.13 ,. 0.044 115 , .. )6" 01' , .• 0040 '" '10 19.55 0.11 " '060 165 

'03 .. " 0.19 " D'" '" '" .... D.20 " DD69 , ... 
'03 "" 016 22 "" 175 , .. 17 45 0.19 21 D.DS9 '" ' .22 1715 '" 

,. D.'" , ... 
'03 "" 0. '4 .. 0.049 '" .32 20" ". 10 02" '" 'DO "50 D.22 " D ". 

,,. ... 21 .00 0.18 .. D '" ,." 
'" .... '" 25 0.183 ,.22 .... 2000 Dn ,. 

DO"~ W 

'" 2110 D.22 >D 0.122 '.22 

'" 1000 D.22 27 D ". '52 
'57 20.50 ,.23 25 '093 , ... 
'" 20 .. '" 22 0124 2.27 ... .... D" 23 DOO6 ' .33 
5.73 23.20 0111 " 0.106 '20 ... .... '" " 0014 , .. . ., ",. '" 10 D'" ". ... ""0 , .. 22 0,067 175 

520 .... 0 .11 , . D.'" '" ." "" 0.18 22 D'" "D .... 15.95 0.13 " ,.'" U2 , ... .... D" ' .D D D53 '" 3.87 1510 D .. 'D DD59 '" , .. .... 0.11 '.' 0,045 118 
1.51 .... DDO ,., D.D32 \ .13 , ... 15.150 D" ,., D ... " D 
'32 1375 0.11 ,. D .... '2' ". " .. D" 23 DO" '2' 
'" 15.55 013 " 004\ ' .23 
37. 15.55 0.'. ,. O(M1 '26 
'53 " .. D)) " D ... '" ,eo "" '" 22 '052 , .211 

'110 .. ,. 012 " D"" '" 
Commenls NSS Is non SUffICIent sample . 

"; ATAC RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981 ) 
LIMITED 
1016-510 W HASTINGS 5T 
VANCOUVER BC \l6B il8 

project. HOPEFUlL 

I CERTIFICATE OF ANALYSIS 

ME:'M581U ME....se,U 1oIE-MSCIIU ME-MSe IU 1oE-MSII'U ME·YSeIU 
Co U .. ~ ... ... .... .... • .... .... • 
" 

.., 0.01 , ... 0.01 

31.1 21. ,n '" '" 101 

39.' '28 , .. ... ,.,. , .. 
'<7 '" '56 '" ,Q '80 
'" 

,. , 0."3 272 .. , 06' 
52. .. , D" 1132 53' '" .. , ... D" ... , .. '" .. , ." D .. ... ." 110 ... '" 0.93 .,. , .. ". , .. 311. ))' ,., ,., ". 
69.' '" ". ." , .. '" 
'" .. , '" ... '5O '" "D '" '" .. , '" D .. ... 80' '01 '415 <2, D .. 
18.9 ." '60 1010 20' 117 

10' 49.0 , .. '" '" 111 

63' "9.5 '" '" 4.07 D.03 

"" 59.D 1.87 '''' ... D.63 
103.5 .10 U7 "" '" 

,,, 
101 .5 "., ", "50 '" \ ,14 

83' "2 1.91 '060 2'" '" 
'" ... , ... '000 '00 '" '" "" ' .52 ",. , .. '96 
73.6 '" '" '030 ". '" .., '" 

,,. 003 '" \ .10 

52' '05 ,., 
'" '110 , )) 

'" 
,,. .. , '32 '01 '" ... .,. , ... on ' .05 '" '60 '" , .. .. , '" 112 

42.2 '" ' .01 '" '" 'DO 
62.' .. , ,,, 

'" , .. ,00 

311.' '" DI' '" In D.96 
21' 15.$ 0.37 '" , .. DI' 
33' 25' DI' 3S6 ,1& D., ,.2 '" D69 .. , ", D63 , .. '36 D .. ... '29 D62 

30.' 20' D .. 33a 227 D.69 
31.8 "" DID ... 22. Dn 

'" 35' D" 620 15' D .. ,,, 33. D .. .. , 2'4 D" 
20.' 26 ' D.56 '" '02 DOl 

Page: 5 · B 
Total 1#. des: 6 (A · 0) 

Finalized Date: 13-SEP·2007 
Account: ReM 
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!.E·MSe,U M£:-MSllIU 1IE.J.tS81 U ,., • • .... .... "'" .., .. , " 
10.3 211.' 920 

". 22' '" 12.9 , .. 930 ,,. 
'" .., 

25.3 18.6 1110 

20. '" ''''' '" 23.' "00 
20 ' "D "" 20' '" ,.,0 
22 ' '" 1110 

". 20' '560 
21I.D 20 • '''' '" 18.9 4010 
27' 18.8 "'" 22.' '" 29DO 

'" 18.5 1870 

'71 '" "" 33' '" .". 
32.' ,7> "'D 

'" '" "" ". '" 2120 
27.8 '13 "" 26' 19.11 ,'" 
20.' 21 .2 .. " ... 3D' , ... 
26' 23' "" 25.' '" 2930 

'" 24.2 ,,.. 
\ 8.0 18.8 ,,,. 
11.8 20' "20 ,,, '" 1070 
11.3 " '" 122 '" 600 

'" "'., '" '" '20 '50 

". 20. ... 
'" ", "" "D '10 560 

'" '" ... 
'" ... sao 



ALS Chemex 
EXCELLENCE IN ANAL YTleAL CHEMISTRY 
AlSc.-LICI 

2'2~A ........... 
Nof1nV~8CV1J2Cl 

Phone so.- 9&1 0221 Fa..: 1IOoI88A 0218 'MWI.s!scheme:JI.com 

- 1oE~IU ME ... ,U M£.JdI,U I!E· MS$IU ME-MStIlU ME·I,G.IIU --- .. ... .. • .. .. - ..... ..... - • ..... ..... 
S.mpl. o...::ripUon '0' 0' ° , '"" '" ' .M , 
cellS« '" ." <0.002 0,03 176 2 
cel35'S '.,0 '" <0.002 • 02 , ... , 
CCI3S'6 '" '2.5 <0.002 ... 2. .. , 
CCl~1 H' ." <0002 • 02 , ... , 
ceI"" '" 'OIl' <0002 .05 .,. , 
CC13S49 ,,. ... <0002 '05 , .. <, ee,_ ll3 '" <0002 • OJ , .. , 
CCI3561 '65 1145 <0.002 .05 ... , 
CCI3552 '" "55 <000' 0.01 ,." , 
CC I3553 232 " .. <0002 00' '00 

, 
ee,,,,, 20. "90 <0002 ' .06 ' .83 , ee,,,,, '08' , .. , <0.002 ... .. .30 <, ee,,,,, tJ" 2130 <0002 .05 .... <, 
CCI3557 ", 195.0 <0002 ... \655 , 
CCI3558 '" 15010 <0002 .... 11.35 <, 

ee,,,,, '" 1$1.0 <0002 .06 " .00 <, 
CC13560 67.' , ... <0002 • 06 4140 , 
CC1J.561 18.5 "" <.002 00' 27.60 <, ee,,,,, ... "" <0002 ' .02 13.90 <, 
CCI3.S83 '" 11"0 <0002 0,03 2280 , 
ee,,,,, ... \6" <0002 '02 1170 <, 

ee'J5115 JO. 2110 <'002 ,OJ 111.80 <, ee,,,,, ,., 1750 <0002 'OJ ' • . 20 <, 
CCI3561 '" "" <0002 .OJ ' .70 , 
CCI35611 '" "eo <0002 ... m , 
CC 13569 "0.0 114.5 <0.002 ' .05 8.91 , 
CCl3570 'S> , ... <0.002 .. , '" <, 
cellS1! 19.5 1170 <0.002 ... ' .5O , 
CCI35n '71 , ... <0002 .06 , ... <, 
CCI3513 'M . ., .,002 .06 5.41 , 
cel357. llH ." <0.002 'OJ '08 , 
cellS7S , .. ." <0002 ' .OJ '08 , 
cellS7S '" 82.' <0002 ' .OJ ,." , 
CCllS71 ... 7o.e <0002 0.03 3.1S , 
cellS711 , .. n. <0002 .02 5.62 , 
CCI3519 , .. '" <0002 ... 3.47 , 
eel"" , .. '21 <0.002 .08 ' .95 , 
CCI3581 ... ". <0002 .OJ 278 , ee,,,,, '" '" <0002 .02 '" , 
CCI3583 ,,. '53 <0002 .OJ , ... , 

Comments NSS is ODn-wtflclenl aample 

. AlAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V68 118 

Project ' HOPEFULl 

I CERTIFICATE OF ANALYSIS 

1oE.M5I1U W..MS01U ME-WS61U ME""U ME·totSIIIU ME MSllU 

'" • " " '" n ..... ..... ..... ..... ..... • 
' .2 " 

,~ 'M ' .2 , .. 
" 158.0 0.7" ' .06 ••• ' .395 

" 1615 ,,. 
' .05 11 .3 0<30 , .• '455 ... .05 ". • 37. 2., "U ' .95 ... 97 . .. , ,. 2150 .., .05 , .. . .,. 

' .3 226. ''" ... '15 ... , 
2.' ". . ", ... ... 0451 
36 2730 '" • 05 , .. .... , .. 306 • '32 <006 '8$ .". ,., 3120 '" .05 ". 0 •• 7 

U '"'. '08 <006 ". 0412 
15.7 '"' . ,.57 <005 32' .555 
202 4910 .. , <006 '" .825 .. "' . '" <0.05 .. , .m , .• 4710 13. .05 ,,. .. " 
" "" '" <005 .... 04711 
101 " .. 161 <005 ... .... ". 4700 '06 "'0,05 '" .", 
87 020 193 .05 ." 0.687 

"' '.20 172 <006 '" .on 
II. "eo ,.., .05 ,,. • 58' 
,0> 413.0 '71 <006 52. .521 
' .8 380. '60 <005 ." .... .. ." . ' .JO <005 '51 .. " 
" 280. 1.18 .05 '91 .52. 
II. 3190 \5. .05 41 .5 ' .800 

" "" ' .58 <006 '70 ..... , .• 324.0 \I, <005 ,to 0.518 

" "" 12' • 05 20. ." . 
' .8 "" 1111 <006 '"., 0431 

" "" ' .0\ .... 10.3 0391 , .• 112.0 ' .83 ' .06 70 0411 

" '35' 0" . ., S> ... , 
" "55 .79 .06 101 '39' 
18 1310 oa, ' .06 77 0407 

18 1235 ." .... 10,0 ... , 
" '26 D oa' '07 " 04'5 

" '42.5 '71 ... ' .D OJ" 
" ,." 0 oa' 00' •• 0410 

" 1310 .79 00' " .382 
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ME-MSeIU MEUSISIU ME-MSIIIU 
n " v ..... ..... ..... 
'" " 

, 
' .46 ,., '" 0.31 26 '" '.52 " .. 
' .56 ' .8 'H .12 ,2., '08 

'70 18' , .. . ... '09 "' .80 '" '" .n '02 118 
'82 '" '" 078 121 '" , .. ". '" '" .. '" '32 ". '" ' .86 ". , .. 
'H ". '35 
'30 , .. ,'2 
'29 '" '" ". " '" 123 '" '" 
'" ... '52 I,. 28. '58 
'22 ". ". 
102 " '" \.01 " , .. 
IJ. ". ". 
.92 8.' 15' 
'.89 '" '" 078 •. , II. 

'" '" '" 0.42 2' ", 
0.61 21 .. 
' .56 " '" .... , .• '" '55 22 '" ' .58 " ". .52 25 ". •. " 20 '" .n " ". 
'55 21 '" 



--... -' _,"pl. Oea<:rtptio" ~ 

CCllS« 
CCl~5 ce,,,.. 
CC135ot1 
CCI3548 

CC1)5019 
CCI3550 
CCl3551 ce,,,,, 
CCI3553 
ce,,,,. 
ce,,,,, ce,,,.. 
CC13557 
CCI3558 

CCll55i 
ce'3560 
CCI3561 
CCI3562 
ce'"", ce,,... eo,,,,, 
ce'"", 
CC13587 

ce""" ce,,,,, 
CCI3570 
CellS1! 
CCI3512 
CCI3S13 

cel357" 
cel357S 
ce llS1S 
CC135n 
ce l lS7S 

cellS1S 
CC13MO 
CCl3581 ce,,,,, 
CCI3583 

ALS Chemex 
EXCELlEHCE IN ANAL ¥TICAL CHEMISTRY 
.... 0.-'" 
2128~"--'" 
Nonn VW'ICIOUYIIf ac V7J 2Cl 
~ tI04 Mot 0221 Fu.1IOoI is' 0218 wwwalschemex.com 

MCMSetU ME-MSIIIU ",IE:'M$6'U MEMSIIIU 
W , 

'" ~ 

"'" 
.,.., .,.., 

"'" " " 
, 0> .. '" " 76.0 

" '" " 758 
>S ". .. ... 
" ". .. ... .. '01 '" 

.,. 
23 '" " .., 
" 

,., 
'" '" " 

,,. 
" "" .. ... '" '0 

" 26' '" '" 
" '" '" "., 
" .. , 279 48.0 

" ", '" ." .. ,,, 
'" ." V ,,, 
'" , .. 

II '51 '" 53. .. "., ... ." U ... '" '" " '85 ,., 
'" ,., '" '" 59' ,. '" '" ... 

59 '" '" '" " '87 '" ... 
" '" '" Ol, ,. '.10 ,,. 

"" ,. ... '" '" " '" '" 12' 
" ". '" Ol' ,., ". " 61 .3 
V 23.' " 60' 

" 15.6 '" ,,~ .. 11.2 " 28' 

" '" " 81.5 .. '" 28 '" " ", 66 80.' 

" 
,., 63 ." 

" ". .. IS' 
" ". .. .52 .. '" '" " . 
" '" 50 '" 

Comments . NSS Is flOfHIJffiCIent aampIe 

' " ATAe RESOURCES LTD. 
CIO ARCHER, CATMRO & ASSOCIATES (1981) 
LIMITED 
1016-:;10 W HASTINGS ST 
VANCOUVER Be V68 1L8 

Project HOPEFUll 

Page: 5 - 0 
Total" , J8S: 6 (A . 0) 

Finalized Date: 13..sEp·2007 
Account: ReM 

CERTIFICATE OF ANALYSIS VA07084064 



---"'--Semple DeKriPUOfl ~ 

ce,,,.. 
10424'25 
10424126 
M24121 
10424 128 

M24129 
M24130 
10424131 

ALS Chemex 
EXCELLENCE IN ANAL IT/CAL CHEMISTRY 
ALS~L. 

212~AYenUe 
NontoV~8CV7J2Cl 
Phone 1104 984 0221 Fax: t504 9&1 0211 _ atschemex.COfT'I 

WEJ..2, ...,." 1oIE.w5e'U 1oIE1.IS81U ...:.MS81U MEMSelU _w. ~ .. • .. .. .. .... .... • .... .... 
'" "'" , .. '" ,., " 
0.20 0.006 0.22 '" 90 '" 02. 000' 01< 5.00 <0, '" 030 0.005 '" , .. ,2< "" 0<0 0.006 011 516 '97 '20 
030 00" 0.09 ' .36 <0, '50 
026 0005 0,13 59< ,9< 830 
022 0.00' 022 '15 .38 950 
020 .SS 0.2" 070 2550 ' 000 

Comments. NSS Is non-suffIden1 sample 

. ATAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LI MITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V6B 118 

Project HQPEFUll 

I CERTIFICATE OF ANALYSIS 

...... 'u 1oE..ws8IU 1oIE~IU ..., ..... 'u /ME -MSllUI t.E ,MgelU .. • '" '" '" "" .... .... • "'" .... .... 
'" '" '" ,." '" " , .. 0.21 050 0.20 " .00 .., 
". U. ,,. 02' 89,. 10.7 

2.7' 016 '" '" ,. .. .. 
V8 ". '26 ". ,.80 '02 
'07 020 "' 0.24 " .. 12. 

'68 023 112 011 ,.00 '00 
'91 "0 18' 035 10'50 '<2 
51' 0.83 18' 029 12200 '37 

Page: 6-A 
Total #I . .;.a: 6 (A - D) 

Flnallud Date: 13-5Ep·2007 
Account: ReM 

VA07084064 

1oIEUS8IU MI"·M$O 'U r.IE·MSlIU 

" Co '" .... .... .... , 
'" " 

" 9.21 22.5 

" 12-90 16.7 

" '00 ,7< 
68 ' .33 14.S 
73 1190 15.3 

71 1205 '73 

" 2010 212 

" 19.(5 20' 



---SampM Oe_ripUon ~ 

ccu,.' 
M24125 
M24126 
M24121 
1012.,211 

M24129 
M24130 
M24131 

ALS Chemex 
EXCELLEN CE IN ANAL YT,CAL CHEMISTRY 

.... "'*"'" 
212~A .......... 
,..". v~ ac V7J 2CI 
PtIone 604 ... 0221 Fait I5(W 980iI 0218 _ alschemex.COffl 

loE.M:SelU ........ " IoE:.MSeIIJ !.E·_tU ME-MSe IU ME·".se l IJ 

" a. Go ~ • , 
• - - - - • ... ... ... .. ... ... 

2.27 "" 0.13 " 0.035 ... 
H' 15.95 0.15 " ' .052 .. ,' ,,. 14.20 ,,. 

" 00" ," ,., ,,,, 
'" >0 00" 1.33 , .. ,,,, 
'" ,. , 0051 ,,, 

,,, 15'" 0 .13 , .• '052 
,,, 

,eo 15,. 0.18 " ''"' '" ". "" ,.20 " ''"' '''' 

Comments NSS ~ non-suffldent sample 

T,,: ATAC RESOURCES LTD. 
C/O ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V6B 1L8 

Project HOPEFUll 

I CERTIFICATE OF ANALYSIS 

ME·MSeIU /oE-usalIJ MEMS61IJ ME-IotSIiIU ME-Jo&SetU h€-M$lJIU 

~ u ... ~ ... ~ - - • - ,..., • .. .2 .., , ... ... 
'50 IU '" 

,., .... 0 .15 

'" 3'.' 1.01 eo, ,.20 "Xl ,eo 30.' 00' "" 1.15 12' 
37.8 '" , ... ". 13' ", 
'" 3" ,.00 "eo '''' '" ". ,., , ... "" 

,,, ", 56. 30' ,,, 
'" , " ". eo.' '" '" ." ", ,,. 

Page: 6· B 
Total # )85 : 6 (A · 0) 

Finalized Date: 13-5Ep·2007 
Account: ReM 

VA07084064 

/oE.M$l11J ME MSeIU 1oE-US6IU ... • • - - -.. " " " . 19.3 ,,. 
'" ,,, 1410 ,,, 219 "" 'H 20' 1110 
15.3 ". , ... 
13.3 ,OS 990 

", 218 15" 
'''' 22.5 1740 



.-
""--Sampl. o.. crlpdon .a 

CCI3~ 

M24 125 
M2<1o'26 
U24 127 
M24128 

M2.t'29 
M24 '30 
M24'31 

ALS Chemex 
EXCELLENCE IN ANAL YT'CAt. CHEMISTRY 

"'0.-.'" 
212 8nJokIbiWW.",_ 
HotttI VM'IClOU'* 9C V7 J 2C 1 
Phone 60010 964 onl F..., 604 ~ 0218 www.alschemelf.com 

1oE-k9&IU ...:· .... ' u 1oE.M581U IE MSe'U NE-MSe'U loE-MSelU .. ... .. • '" .. - - - • - -" " "'" 0,01 ''" 
, 

3,. ." <0002 00< 1." \ 

20' \02. <0.002 0.02 ' .00 <\ , .... 8\3 <0002 002 ,., , 
". ". <0002 002 327 , 
16.0 77. <0002 005 .22 , 
18O 80. <0.002 002 '" , 
22O 1105 <0.002 003 58. , ,,, 128.5 <0002 002 1\ "0 , 

Comments NSS Is non·suffdeot sam,. 

. AlAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016-510 W HASTINGS ST 
VANCOUVER BC V6B 118 

ProJect, HOPEFUl l 

I CERTIFICATE OF ANALYSIS 

1E.J.lS8' U YE·USlllU WE-·.CSIIIU ME~lU -" ME..MS81U 

'" • " " Th n - - - - - • ,., 0> ''" ''" " "'" 
u \20. 0.19 "" '.' 0.315 
3> 242.0 10. <005 15.5 0.4 14 
20 2250 0.81 <005 IS. o:m 

" 212.0 '" <005 '" "" 2.6 "" 103 000 ". 042" ,. ,." 093 <000 16.5 "07 ••• 29" ". <005 ,SO 0'" 
75 "~SO ". <000 ", 050' 

Page: 6-C 
Total II . ..es: 6 (A. 0) 

Finalized Date: 13-5EP·2007 
Account: ReM 

VA07084064 

loIE-MSa lU ME·MSlIU ME-MS61U 
n " 

, - - -'" " , 
0.55 , .• S< 
070 ••• \12 
053 " "" 0.53 " 

,,. 
". 58 '" 05. " '" 0.65 " '20 
\08 " 12. 



~-M.,.. 
~~ 

S."'ple o._rtptlon ••• 
CO"", 
M2 .. ,25 
M24128 
M2.t,27 
M24128 

M24'29 
M241JO 
M24'J' 

ALS Chemex 
EJCCEL1.EHCE. IN ANAL YTICAL CHEMISTR Y 

"'~'" 
212~"'_ 
J'knIIIII/'ICICItIYtII 8C V7 J 2C 1 
PhonLeoc II8A 0221 FM.S)49&102111 _alschemex.com 

""'·t.\S6IU MEuse,U ME~lU ME·MSOIU 
W , 

'" b - - - -" " 
, 

" 
'.3 ... " 70' 
>7 ... 79 630 

" ... '" 573 

" ... n 633 

" ... .. .. , .. .,. " ." 
37 '" .. 63. 

" 220 '" ... 

Comments NSS Is non-sutficiefli sample 

ATAC RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981 ) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V6B 118 

Project· HOPEFUlL 

I CERTIFICATE OF ANALYSIS 

~age : 6·0 

Total II . ",8S: 6 (A . 0 ) 
Final/zed Date: 13..sEp·2007 

Account: ReM 

VA07084064 



I 

ALS Chemex 
EXCELLENCE IN A NAL ¥TICAL CHEMISTRY 
AlSc.-w 
212 8I'ot*1benIc Avenue 
Not1hV~8CV7J2Cl 

Phone. 801 ~ 022\ F~~' 51)4 984 02'8 www.atschemex.com 

CERTIFICATE VA07084061 

Project: HOPEFUll 
P.O. No.: 
This report is for 28 Rock samples submitted 10 our lab In Vancouver, Be, Canada on 
3·AUG·2007. 

The following have access to data associated with this certificate: 
AI. """'ER OOUG EATQII JOAN MAALACHEA 

BILL WENGZVNOWSIQ 

To: ATAC RESOURCES LTD. 
AnN: AL ARCHER 
C/OARCHER, CATHRO & ASSOCIATES (1981) LIMITED 
1016-510 W HASTINGS ST 
VANCOUVER BC V6B 1 L8 

·0' ATAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016-510 W HASTINGS ST 
VANCOUVER Be V6B 1L8 

Page: 1 
Finalized I.Idte: 4-5Ep·2007 

Account: ReM 

I SAMPLE PREPARATION 
AlS CODE DESCRIPTION 

WEI-21 Received Sample Weight 

lOG-22 Sample login • Aed w/o BarCode 

CRU-OC Crushing OC Test 
PUl·QC Pulverizing OC Test 
CAU·31 Fha crushing • 70% <2mm 
SPl·21 Split sample - ritfle splitter 

PUL-31 Pulverize spl illo 85% <75 um 

ANALYTICAL PROCEDURES 
AlB CODE DESCRIPTION 

ME-MS81 48 fIIement lour add ICp·MS 

Ag-OG62 Ore Grade Ag • Four AcId VARIABLE 
ME-OG62 Ore Grade Elements - Four Acid ICP-AES 

Pb-OG62 Ore Grade Pb - Four Acid VARIABLE 
Au-ICP2t Au 30g FA ICP-AES Finish ICP-AES 

This Is !he Final Report and supersedes any preliminary report with this certlficato numbel. Results apply 10 samples as submitted. All 
pages of this report halle been checked and approved for rele8se. Signature: 

lawrence Ng, laboratory Manager - VancofJ\/er 



ALS Chemex 
EXCEL.LEHCE IN ANAL YTICAL CHEMISTRY 
... <.-~ 
212~A. __ 

North V..aJIMIr Be V1 J 2Cl 
F'tQW 604 '" 0221 Fa. 604 9&4 0218 _alschemex.c::om 

- WEl·21 ... """ "'""" /IoIE-MSel ME·USIII !oE.MS81 .....,.. ..... w, .. .. • ~ .. ..... .. ... ... • .,.., .,.., 
'amp" o.Krtption ~ '" 0.1101 0-(11 '" " " 

Cl07J1O 0.41 0,(1)1 0,01 , ... ,., .. 00 
Cl07Jl1 D61 0,01)1 D.DS 2.19 ••• "" Cl07312 D." <0,001 D.22 ." 3.' 960 
ClO1313 Doe D ... "00 5.39 >10000 , .. 
CI01314 D.., DOOO ,. 50 1iI.37 3500D 2660 

Cl01375 D." DOO2 '" 11.14 '''5 " .. Cl01316 D30 0115 .... e.01 >10000 .30 
Cl 01371 D" 0,001 DO' '" 135.5 10 
C I07376 D.58 D'" '''D '5O >10000 30 
C l 07379 D>7 D.2OII "00 0.81 >10000 " Cl01380 D79 0078 ",. •. " >10000 '30 
Cl01361 '" ", .. '" 'ID ,...D '" Cl013a2 D .. DOO2 ." 1." ... '" Cl07383 D" cO.OOl D." 1. .. 38.' 200 
C'073&4 '" 0.001 ." , ... '" 250 

Cl01385 D .. 0001 0.19 032 , .. 30 
Cl013ll8 D.38 DD2D ' .13 5.67 2D5.D 19D 
C'07387 D." D"" . " ' .30 29. 230 
Cl073118 D" 0.011 D55 D." 21. ID 
Cl01389 0.42 0019 D83 ' .55 61.9 '" Cl07390 D.., DDOl 8&\ m W .D '" Cl07391 ... D.OOO D" 1.67 241.0 '" Cl07392 D" '000 D23 D" ". oo 
CI07393 D" 0.001 DDO 0 .79 5.' m 
Cl07394 D32 DOO' ". '50 3250. 580 

Cl07395 D." <0001 D." D50 13. \ .. 
C107396 D ... 0012 ,'IX! ." "0000 260 
Cl07397 D .. 0.02' " ... .53 ..... D 78D 

Comments REE II may not be totally soluble In MS61 method 

TO: ATAe RESOURCES LTD. 
ClO ARCHER. CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VANCOUVER Be V6B 1L8 

project. HOPE FULL 

I CERTIFICATE OF ANALYSIS 

"' .... , "'-, "'-, ...... ," ....... , "'..,., .. • "" " Co '" ... ... • .,.., ... .,.., 
'" '" 0,01 '" '" " .,. D13 D" .DO 20" l' ... DID DDO D.52 "., 3U 

'" DDO D2' '" ,." " m "200 013 433.00 29.20 3.8 

." , .. DO' .. .., ".lID " 28' , .. D.53 ." 11900 7.' 
'DO '" D23 "OO 18UiO .. 
D.21 0.11 ". DIS 1080 " '" .". D.30 5.20 16lS " 1.74 45.30 DOO ... 21200 D.' 
16.55 el70 D.36 "80 ,UD " ." .,. D." '"~ 11900 72 
1.31 D" 007 0.42 11 .80 '" ". D" 001 D.2B 22 SO ' .D 
0.111 D20 D.DS D25 1615 12.4 

Dl1 DOJ 0.01 .OJ ,.28 ,. 
'" 019 DO' . " 50 ... .., , ... D.22 .D1 " . 2110 , .• ,,. ... 0.01 '" ".25 , .• 
6.3' O. \4 D." D.22 .. " , .• 
3.71 D." D.os '" 14900 

" 10. 09' DOl D" 1410 ,. 
D" ". D." 0.31 '" .. 
0.21 DD1 <0.01 D07 ,n 3D 
0.75 DDO 0.0\ '" 2390 31 

D." ." DD1 011 '" " '" 1311.00 D" 15.50 "., " ' .85 . " DDS "" 52.10 " 

Page: 2 . A 
Total If ... ages : 2 (A . 0) 

Finalized Date: 4..sEP·2007 
Account Re M 

VA07084061 

"' .... , M[''''S$I ME·MSIII 

" "" 0. ... .,.., ... , 
'" u 

, 13" D.' ,. '" 21.5 
33 ". '" 
" ... 316.0 
23 19 "5 269.D 

" 15.110 163 

'" "SO 168.5 
31 ". " " ". 49.5 

" . 2.27 230. 

'" D8' ... , .. 107 ... , 
23 1.24 43.9 ,. ." ,.. 
" '" 28.3 

20 D" 6.2 .. "" 153.0 

" 5.24 92.D 
21 '17 '00' 
7 20." 10.6 

" '" 22' 
30 OS8 \311.5 

" D02 "., 
" D .. '" 31 ". 83.' 

" ". '" " '" 251.0 
23 " . ,62.0 



-----S. mple Descrtp UO" ~ 

Cl07370 
CI0137! 
CI01312 
CI07373 
CI0131. 

CI01375 
CI07316 
CI073n 
CI0737S 
Cl07379 

CIOl380 
CI07381 
CI07382 
Cl073113 
CIO~ 

CI01385 
CI01386 
Cl07387 
C 1073a& 
Cl073a9 

Cl07390 
CI07381 
CI07392 
CI073113 
Cl07394 

Cl 07395 
Cl07396 
CIon91 

ALS Chemex 
EXCELL.ENCE IN ANAL rrlCAL CHEMISTRY 
...... C-Ud 

212 StookJbenI,: A_ 
Nonh 11.-Be V7J 2Cl 
PIM:Jne 1104 ~ 0221 Fu 600t 98<1 0218 WNW alschemex.com 

....... , ........ , "' ..... , ........ , ... ,.S" w:·wsel 

" Go Go .. • , 
• ... .., .., .., • 

0.01 ". '" " "'" 0.0 \ 

D.88 25.10 0,01 ., <0.005 .... 
2.37 .... DDO " D.D20 0.39 
,6< 'DO D" .. , 0.029 D52 ... "'" D." " ' .800 DOJ 
131 "00 D2l " 0122 '" 
'" lH5 '" " 0122 ." 
"Ol 1105 OJ. " 2.no '" '" '" 007 D.' D.D60 OOJ 
e .ol ',"0 0.2" " 1.030 DDS 

'" .. " OSO " 17.100 D.DS , .. '010 0.21 " 17.950 DOl 

"" ,. .. 0.21 " D989 D02 
'91 ,." DDO " D093 D2< 

'" .. , 0 .10 " D.D25 .25 

'" '" D.09 D1 0.049 0.28 

D." .. 02 <O.DO D.' 0.012 DDO 
2".20 18.10 D." ' .1 0."76 121 
' .D6 8.92 0. 17 " 0.070 D65 
3.16 21' D.09 OJ 0.076 "8 
1> .. 20., D.23 " 0.027 , ... 
'" 1235 DZI ' .8 0."78 D18 
". .00 DO' " ,.'" DDO 
'ZI '" D" " D.D05 00< 

'" '" DDO OJ "000 01" ... '25 D.2O " 001 .. D39 
.. 89 >01 0.10 " <0.005 DO' 
1,SO 28.60 D" ... 1570 DO' 
1.95 "20 0.2" " , .... ". 

Comments. REEs may not be totally soluble In MS61 melhocj, 

To: AlAe RESOURCES LTD. 
C/O ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016·510 W HASTINGS ST 
VAN COUVER Be V68 1L8 

Project' HOPEFUl L 

I CERTIFICATE OF ANALYSIS 

"'-, "' .... , "' ..... , "' ..... , IoIE·MSaI "' ..... , 
~ u .. ~ ... " ... .., • .., .., • 
O. 0> 0.01 S ... 0" •. , 53.' D .. .... D.J6 0.03 
10.3 \8." DI1 288 .. 58 DDO ... 13.1 D." '" 2.01 DO' 
11,7 110 '" 'I' 975 ", 50. 15.6 0 .45 201 ' .ll 0" ... '21 D51 '" D." ", 
100.0 ... D55 51 • .28 DDO 
' .1 121 ". " ", D" 
10.5 '" '" OJ' ' .20 D" 

115.0 " D20 51 6.18 DDO 

'" le.3 '" 288 ".lO D" 
60.' ,. 8 '" ... '" DM ,., 

'"~ 0." ... D .. 00' ,,. "D DO' 52 , .. <0.01 
U '" D.53 ... D.96 0.01 

" 51 DDO .. 0." 1 <0.01 
31 .9 15.7 ". 600 11 .05 DD1 

'" 13.3 0.07 '" ,." "01 

" aD D.OJ .. ' .0< <0.01 .. .• 18." 0.19 ". , .. 0.01 

" .8 '" OJ. '" '''' 0.27 
10 " D28 n , ... D" ,. .. 0 .15 " ,0< <0.01 

" , .. D.D2 ". DOl "DO 
11 .9 •. , D01 n .". <0.01 

" '" 0.31 '" D" <0.01 
51.6 23.3 D.so '" '" DSO 
'91 'ID Dll .. ' .61 DO' 

Page: 2-B 
Total * r'ages : 2 (A . D) 

Finalized Date: 4I-SEP·2007 
Account: Re M 

VA07084061 

"' ... S" "',.S" IoIE -MSe\ 

~ .. • .., .., ... 
" 0' " .. . ' .D 70 ,., "" 6SO 

" \6.1 "0 
>3 " '",0 
16 ,., '" 
21.9 " ''''' 13.0 11 '''' ... " 210 

••• " 51D 
'19 " 2120 

13.8 ,., "'D 
17.3 .. "" ,. 

'" "" ,., 114 120 
l2 '61 "D 
D. ,., " .. , ... 22" 
lD 12.7 100 
' .D ' '' .3 51D 
11 .6 " 550 

20.8 ,., '" " " ." 
" 

., 
'" D.' OJ' '20 

' .8 18.2 '''D 
0.' 134 " '" " "" " ., '" 



~--.... -Sa mpl. O __ l1ptlo" , .. 
Cl07370 
CI07]]! 
Cl07372 
Clon73 
CI0731 .. 

CIOr3]5 
CI01]1! 
CIOTJl1 
Clor378 
CI0731S 

CI07380 
Clonal 
Cl07382 
Cl07Ja3 
ClOT3&' 

Cl01365 
Cl013116 
Cl073117 
Cl0738a 
Cl07389 

Cl07390 
Cl01391 
Cl0'f392 
Cl07393 
Cl07390t 

Cl07395 
CI07398 
Cl01J117 

ALS Chemex 
£XCELLEHCE IN ANAL YT'CAL CHEMISTRY 
ALSc....LIII 
2'2~A __ 
NoIthV~BCV7J2Cl 

Phone 804 M4 0221 Fax 804 .. 0218 wwwaischemeU:om 

ME-loISe' ....... , "' ..... , "'..." '" "'" t.IE-MS61 

" " .. 5 .. .. .... .... .... • .... .... 
0> .. ''''' '" ". " .. , 20>0 <0.002 007 3.32 0.' 

" 207 <0002 0" "3 " $3.0 20. <0002 006 1.31 " "0000 130 0.006 on ·'0000 ' .2 
2",,0 <500 <0002 000 1".00 ' .0 

2010 "" <0002 0<0.01 208 00 ••• .910 _0" <0002 0" 36'00 ,,. 
31 .7 .. <0002 "0,01 37.40 '3 

"'50 " "0.002 0 .. ""XI ' .3 
"0000 ,,. <0002 036 1210.00 " "'00 05 <0.002 006 36200 26.' 
1130 01 <0.002 011 5<00 14.7 ... 232 <0002 005 "" 

,. 
" .2 15,1 <0002 cO.Ol 1445 32 ,. .• ,., <0002 00' .... >7 

' .0 .. <0."'" <0.01 273 0.' , .... 1750 <0.002 0.15 55." " '" m <0002 0.05 ,,- 3.' ". 11.i <0.002 001 " .. 2., 

2" 2140 <0002 0.00 "" 2.' 

749.0 10l.0 <0002 0." 10100 " '2000 37 <0002 002 .. 00 37 
2' 0 31 <0002 002 '33 " '.' ... <0.002 001 '17 0.7 
117 220 0002 002 ..,00 3.7 

'0 2.' <0.002 <001 ,., 0.' 
·'0000 n, <0.002 0.45 "0000 3.1 
75200 38> <0002 015 51200 .. 

. Comments REE. may not be totally soIubHt n M561 melhod 

TO~ AlAe RESOURCES LTD. 
CIO ARCHER, CATHRO & ASSOCIATES (1981) 
LIMITED 
1016-510 W HASTINGS ST 
VANCOUVER Be V6B 1L8 

Project: HOPEFULL 

I CERTIFICATE OF ANALYSIS 

ME·MSeI ME·hIS$l "' .... , "' .... , !,E·/roIS81 I,lE·MSlI .. .. " 1- " " .... .... .... .... .... .... , 02 " , .. ". 02 

2 26 227 ... <005 19.~ 

2 " '92 036 <005 ' .3 
3 " &3, 0.00 <005 ., 
55 5000 132.0 0.'. 097 79 

• .500 30.0 081 <005 "., 
2 '" «2.0 '25 0.05 ". 
2 32S 0 .. ,. 0 071 <005 23.' 
2 279 \.9.5 031 <005 2.2 

" "" 345.0 0., 023 15.2 
32 4390 ." , ... <005 300 

" ·500 ..,. 0." <005 19.5 
2 .500 "'. .. 3 <005 31. 
3 " ... 01. <005 21 
2 1.' 31. 025 <005 ' .0 
2 U >2.7 022 <005 2.. 

2 0.' 30 <005 <005 " • 76.8 111.0 0." <005 '4.6 
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APPENDIX III 
 

ROCK SAMPLE DESCRIPTIONS 

Archer, Cathro & Associates (1981) Limited Hopeful Property Assessment Report November 2007 



Rock Sample Descriptions Project: Hopeful Property: Hopeful
Sample Number: Grid East: E Grid North: N Type: Dimension:
C107370 UTM: 388376 E UTM: 7098267 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107371 UTM: 388422 E UTM: 7098618 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107372 UTM: 388438 E UTM: 7098709 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107373 UTM: 388035 E UTM: 7098248 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107374 UTM: 387982 E UTM: 7098252 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107375 UTM: 387446 E UTM: 7097552 N Sample Width: Abundance:

Elevation: m
Comments:

brown weathering, strongly limonitic quartz vein (limonite was pyrite)

tourmaline-bearing syenite

beige weathering, quartz-feldspar porphyry with small cubes of pyrite.  In zone 3x3m, approx 20 pieces.

orange to brown weathering breccia with minor limonitic matrix

rusty-brown weathering, greasy grey to white quartz vein

yellow to orange limonitic weathering breccia.  Green-yellow weathering likely from arsenopyrite, but no sulphides remain.

Archer, Cathro Associates (1981) Limited



Rock Sample Descriptions Project: Hopeful Property: Hopeful
Sample Number: Grid East: E Grid North: N Type: Dimension:
C107376 UTM: 387384 E UTM: 7097526 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107377 UTM: 387384 E UTM: 7097526 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107378 UTM: 387287 E UTM: 7097488 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107379 UTM: 387258 E UTM: 7097495 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107380 UTM: 387130 E UTM: 7097472 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107381 UTM: 386906 E UTM: 7097638 N Sample Width: Abundance:

Elevation: m
Comments:

rusty weathering, limonite rich, locally yellow stained, tourmaline >> quartz vein

tourmaline + quartz with minor orange limonite

brown weathering, spinel and wolframite-bearing, fine-grained quartz breccia with limonite matrix, with limonite replacing pyrite

white quartz with black tourmaline + unknown mineral in a zone approx 4cm across.

grey weathering, locally yellow-stained, tourmaline >> quartz vein with blebby arsenopyrite.  Approx 5cm wide.

grey weathering, disseminated pyrite and arsenopyrite in (recrystallized?) quartz

Archer, Cathro Associates (1981) Limited



Rock Sample Descriptions Project: Hopeful Property: Hopeful
Sample Number: Grid East: E Grid North: N Type: Dimension:
C107382 UTM: 391117 E UTM: 7096838 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107383 UTM: 391139 E UTM: 7097096 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107384 UTM: 391165 E UTM: 7097312 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107385 UTM: 390869 E UTM: 7097296 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107386 UTM: 390748 E UTM: 7097264 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107387 UTM: 390748 E UTM: 7097264 N Sample Width: Abundance:

Elevation: m
Comments:

highly weathered, light brown weathering, limonite-rich porphyry?   Tourmaline replaced by limonite.

Clay-altered, limonitic quartz porphyry (?)

quartz-shale contact, with spinel in quartz.  Partially oxidized.

limonite-rich syenite

brown-weathering, quartz with fragments of black to dark green (chloritized?) metasediments with orange limonite.

rusty weathering, minorly limonitized, quartz vein with metasediments, trace Py

Archer, Cathro Associates (1981) Limited



Rock Sample Descriptions Project: Hopeful Property: Hopeful
Sample Number: Grid East: E Grid North: N Type: Dimension:
C107388 UTM: 390355 E UTM: 7096892 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107389 UTM: 390223 E UTM: 7096833 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107390 UTM: 389961 E UTM: 7097165 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107391 UTM: 389877 E UTM: 7097741 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107392 UTM: 389921 E UTM: 7097801 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107393 UTM: 390214 E UTM: 7098149 N Sample Width: Abundance:

Elevation: m
Comments:

rusty-brown weathering, orange-white-grey quartz vein, vugs filled with clay and limonite

quartz vein with limonite staining

rusty weathering quartz + metasediments with orange limonite and trace cubic pyrite

highly weathered, limonitized syenite

grey-green weathering, tourmaline-quartz vein

rusty weathering, limonitized quartz breccia

Archer, Cathro Associates (1981) Limited



Rock Sample Descriptions Project: Hopeful Property: Hopeful
Sample Number: Grid East: E Grid North: N Type: Dimension:
C107394 UTM: 390324 E UTM: 7098163 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107395 UTM: 390084 E UTM: 7098098 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107396 UTM: 387971 E UTM: 7097968 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
C107397 UTM: 388005 E UTM: 7097982 N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
UTM: E UTM: N Sample Width: Abundance:

Elevation: m
Comments:

Sample Number: Grid East: E Grid North: N Type: Dimension:
UTM: E UTM: N Sample Width: Abundance:

Elevation: m
Comments:

quartz vein with limonite staining

quartz vein with bladed wolframite and limonite replacing pyrite

arsenopyrite-scorodite-clay vein from trench

weakly mineralized quartz breccia

Archer, Cathro Associates (1981) Limited



 

Archer, Cathro & Associates (1981) Limited Hopeful Property Assessment Report November 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX IV 
 

REPORT ON A HELICOPTER-BORNE, VERSATILE TIME DOMAIN 
ELECTROMAGNETIC (VTEM) GEOPHYSICAL SURVEY, INCLUDING CD WITH 

DIGITAL DATA 



REPORT ON A HELICOPTER-BORNE 
VERSATILE TIME DOMAIN ELECTROMAGNETIC (VTEM) 

GEOPHYSICAL SURVEY 
 

 

 

Hopeful property 
Yukon, Canada 

 

 

        

for 

ATAC Resources Ltd. 
 

By 
 

 

Geotech Ltd.  

30 Industrial Parkway South  

Aurora, Ontario, Canada 

Tel: 1.905.841.5004 

Fax: 1.905.841.0611  

www.geotechairborne.com 

 

Email: info@geotechairborne.com 
 

 

Survey flown in August 2007 

 

 

Project 7067 

October, 2007 

 



 
 

____________________________________________________________________________________________ 

                                   - Report on Airborne Geophysical Survey for ATAC Resources Ltd.                           2 

TABLE OF CONTENTS 
 

Executive Summary .................................................................................................................................................3 
1. INTRODUCTION.................................................................................................................................................4 

1.1 General Considerations..............................................................................................................................4 
1.2. Survey and System Specifications ...........................................................................................................4 
1.3. Data Processing and Final Products ........................................................................................................5 
1.4. Topographic Relief and cultural features .................................................................................................5 

2. DATA ACQUISITION .........................................................................................................................................6 
2.1. Survey Area .................................................................................................................................................6 
2.2. Survey Operations ......................................................................................................................................6 
2.3. Flight Specifications ....................................................................................................................................7 
2.4. Aircraft and Equipment ...............................................................................................................................8 

2.4.1. Survey Aircraft ......................................................................................................................................8 
2.4.2. Electromagnetic System.........................................................................................................................8 
2.4.3. Airborne magnetometer .......................................................................................................................10 
2.4.4. Ancillary Systems ................................................................................................................................10 

2.4.4.1. Radar Altimeter............................................................................................................................10 
2.4.4.2. GPS Navigation System...............................................................................................................10 
2.4.4.3. Digital Acquisition System ..........................................................................................................11 

2.4.5. Base Station .........................................................................................................................................11 
3. PERSONNEL ....................................................................................................................................................12 
4. DATA PROCESSING AND PRESENTATION .............................................................................................13 

4.1. Flight Path ..................................................................................................................................................13 
4.2. Electromagnetic Data ...............................................................................................................................13 
4.3. Magnetic Data............................................................................................................................................14 

5. DELIVERABLES ..............................................................................................................................................15 
5.1. Survey Report ............................................................................................................................................15 
5.2. Maps ...........................................................................................................................................................15 
5.3. Digital Data.................................................................................................................................................15 

6. CONCLUSIONS................................................................................................................................................19 
 
 
  

 
APPENDICES 

 
A. Survey block location map  …….………...……..…………………………………………….……    20 
B. Survey block coordinates   …………………………………………………………..……….…….    22 
C. Modeling VTEM data   ……….………………………..……………………………………….….…    23 
D. VTEM Waveform …..………………………………………………………………………………….    24 
E. Geophysical maps  …….……………………………………..………………………………………   25 
  
 
  



 
 

____________________________________________________________________________________________ 

                                   - Report on Airborne Geophysical Survey for ATAC Resources Ltd.                           3 

 
REPORT ON A HELICOPTER-BORNE  

VERSATILE TIME DOMAIN ELECTROMAGNETIC SURVEY 
 

Hopeful property, Yukon, Canada 
 
 

Executive Summary 
 
 
This report describes the Helicopter-borne geophysical survey carried out on behalf of ATAC 
Resources Ltd. by Geotech Ltd. over one block in Yukon, Canada.  
 
Principal geophysical sensors included a versatile time domain electromagnetic (VTEM) system 
and a cesium magnetometer. Ancillary equipment included a GPS navigation system and a radar 
altimeter. A total of 211.3 line-km were flown.   
 
In-field data processing involved quality control and compilation of data collected during the 
acquisition stage, using the in-field processing centre established in Dawson City, Yukon. 
Preliminary and final data processing, including generation of final digital data products were 
done at the office of Geotech Ltd. in Aurora, Ontario. 
 
The processed survey results are presented as electromagnetic stacked profiles and total 
magnetic intensity grid.  

 
Digital data includes all electromagnetic and magnetic products plus positional, altitude and raw 
data. 
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1. INTRODUCTION 
 
 
1.1 General Considerations 
 
 

These services are the result of the Agreement made between Geotech Ltd. and Archer 
Cathro & Associates to perform a helicopter-borne geophysical survey over one block 
located in Yukon, Canada.  
 
211.3 line-km of geophysical data were acquired during the survey. 

 
Bill Wengzynowski acted on behalf of ATAC Resources Ltd. during data acquisition and 
data processing phases of this project.       

 
The survey block is as shown in Appendix A.    

 
The crew was based in Dawson City, Yukon for the acquisition phase of the survey, as 
shown in Section 2 of this report.  

 
The helicopter was based at the Dawson City airport for the duration of the survey. Survey 
flying was completed on August 30th, 2007. Preliminary data processing was carried out 
daily during the acquisition phase of the project. Final data presentation and data archiving 
was completed in the Aurora office of Geotech Ltd. in November, 2007. 

 
 
1.2. Survey and System Specifications 
 

The survey block was flown at nominal traverse line spacing of 100 metres, at N0°E / 
N180°W direction. Tie lines were flown perpendicular to traverse lines at 1000 metre 
spacing. 

 
The proposed helicopter terrain clearance of 85 metres was unattainable due to the rugged 
terrain. Where possible, the helicopter maintained a mean terrain clearance of 120 metres, 
which translated into an average height of 85 metres above ground for the bird-mounted 
VTEM system and 105 metres for the magnetic sensor.   
 
The survey was flown using an Astar B3 helicopter, registration C-GTFX. The helicopter 
was operated by TRK helicopters. Details of the survey specifications may be found in 
Section 2 of this report. 
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1.3. Data Processing and Final Products 
 

 
Data compilation and processing were carried out by the application of Geosoft OASIS 
Montaj and programs proprietary to Geotech Ltd.  
 
A database, grids and maps of final products were presented to ATAC Resources Ltd. 
 
The survey report describes the procedures for data acquisition, processing, final image 
presentation and the specifications for the digital data set. 

 
 
 
1.4. Topographic Relief and cultural features 

 
 
The survey block is located in Yukon, approximately 80 kilometers east of the town of 
Dawson City. 
 
Topographically, the survey area exhibits a challenging mountainous terrain, with 
elevation range from 980 metres to 1890 metres above sea level.  

 
 
 
 
 
 
 
  
 
 
 
  

 
 
  

 
 
 

  Figure 1 – Projection of flight path on topography. 
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2. DATA ACQUISITION 
 
 
2.1. Survey Area 

 
The survey block (see location map, Appendix A) and general flight specifications are as 
follows:  
 
 

Survey block 
Line spacing 

(m) 
Area 

(Km2) 
Line-
km Flight direction Line number 

HOPEFUL 100 17.42 192.0 N0°E / N180°W L15010 - L15640 
 1000        19.3 N90°E / N270°W T15910 - T15930 

Table 1 - Survey block 
 
 Survey block boundaries co-ordinates are provided in Appendix B.  
 
 
 
2.2. Survey Operations 
 

Survey operations were based in Dawson City, Yukon for the acquisition phase of the 
survey.  
 
The following table shows the timing of the flying.  

 

 
Date Flight # Flown 

KM 
Block Crew Location Comments 

29-Aug-07 71, 72 144.8 HOPEFUL Triple J Motel, 
Dawson City, Yukon 

Production 

30-Aug-07 73 66.5 HOPEFUL Triple J Motel, 
Dawson City, Yukon 

Block finished 

 Table 2 - Survey schedule 

 
 
 
 



 
 

____________________________________________________________________________________________ 

                                   - Report on Airborne Geophysical Survey for ATAC Resources Ltd.                           7 

 
 
 
2.3. Flight Specifications 
 

 
The nominal EM sensor terrain clearance was 85 m (EM bird height above ground, i.e. 
helicopter is maintained 120 m above ground) due to rough terrain and helicopter crew 
safety.  Nominal survey speed was 80 km/hour.  The data recording rates of the data 
acquisition was 0.1 second for electromagnetics and magnetometer, 0.2 second for 
altimeter and GPS.  This translates to a geophysical reading about every 2 metres along 
flight track. Navigation was assisted by a GPS receiver and data acquisition system, 
which reports GPS co-ordinates as latitude/longitude and directs the pilot over a 
pre-programmed survey grid.  

 
The operator was responsible for monitoring of the system integrity.  He also maintained 
a detailed flight log during the survey, tracking the times of the flight as well as any 
unusual geophysical or topographic feature. 

 
On return of the aircrew to the base the survey data was transferred from a compact flash 
card (PCMCIA) to the data processing computer. 
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2.4. Aircraft and Equipment 
 
 

2.4.1. Survey Aircraft 
 

An Astar B3 helicopter, registration C-GTFX - owned and operated by TRK Helicopters 
Ltd. - was used for the survey. Installation of the geophysical and ancillary equipment 
was carried out by Geotech Ltd.   

 
 
 

2.4.2. Electromagnetic System 
 

The electromagnetic system was a Geotech Time Domain EM (VTEM) system. The 
configuration is as indicated in Figure 2 below. 
 

 

Figure 3 – Sample times Figure 2 – VTEM configuration 
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 Receiver and transmitter coils are concentric and Z-direction oriented.  

The receiver decay recording scheme is shown diagrammatically in Figure 3. 
 
Twenty-four measurement gates were used in the range from 120 μs to 6578 μs, as 
shown in Table 3. 
 
 

VTEM Decay Sampling scheme 
Array ( Microseconds ) 
Index Time Gate  Start End Width 

10 120 110 131 21 
11 141 131 154 24 
12 167 154 183 29 
13 198 183 216 34 
14 234 216 258 42 
15 281 258 310 53 
16 339 310 373 63 
17 406 373 445 73 
18 484 445 529 84 
19 573 529 628 99 
20 682 628 750 123 
21 818 750 896 146 
22 974 896 1063 167 
23 1151 1063 1261 198 
24 1370 1261 1506 245 
25 1641 1506 1797 292 
26 1953 1797 2130 333 
27 2307 2130 2526 396 
28 2745 2526 3016 490 
29 3286 3016 3599 583 
30 3911 3599 4266 667 
31 4620 4266 5058 792 
32 5495 5058 6037 979 
33 6578 6037 7203 1167 

 

Table 3 - VTEM decay sampling scheme 
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 Transmitter coil diameter was 26 metres, the number of turns was 4.  
 Transmitter pulse repetition rate was 30 Hz.  
 Peak current was 192 Amp.  
 Pulse width was 7.26 ms 
 Duty cycle was 44%.  
 Peak dipole moment was 407,600 NIA.   
  
 Receiver coil diameter was 1.2 metre, the number of turns was 100. 
 Receiver effective area was 113.1 m2

 Wave form – trapezoid.   
 Recording sampling rate was 10 samples per second.  
 
 The EM bird was towed 42 m below the helicopter. 
 
 
 

2.4.3. Airborne magnetometer 
 

The magnetic sensor utilized for the survey was a Geometrics optically pumped cesium 
vapour magnetic field sensor, mounted in a separated bird, towed 15 metres below the 
helicopter, as shown on figure 1. The sensitivity of the magnetic sensor is 0.02 nanoTesla 
(nT) at a sampling interval of 0.1 seconds. The magnetometer sends the measured 
magnetic field strength as nanoTeslas to the data acquisition system via the RS-232 port. 

 
 

2.4.4. Ancillary Systems 
 

2.4.4.1. Radar Altimeter 
 

A Terra TRA 3000/TRI 40 radar altimeter was used to record terrain clearance.  The 
antenna was mounted beneath the bubble of the helicopter cockpit.  

 
 

2.4.4.2. GPS Navigation System 
 

The navigation system used was a Geotech PC based navigation system utilizing a 
NovAtel’s WAAS enable OEM4-G2-3151W GPS receiver, Geotech navigate 
software, a full screen display with controls in front of the pilot to direct the flight 
and an NovAtel GPS antenna mounted on the helicopter tail. 
The co-ordinates of the block were set-up prior to the survey and the information was 
fed into the airborne navigation system.   
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2.4.4.3. Digital Acquisition System 

 
A Geotech data acquisition system recorded the digital survey data on an internal 
compact flash card.  Data is displayed on an LCD screen as traces to allow the 
operator to monitor the integrity of the system.  The data type and sampling interval 
as provided in table 4. 

 
 

DATA TYPE SAMPLING 

TDEM 0.1 sec 

Magnetometer 0.1 sec 

GPS Position 0.2 sec 

RadarAltimeter 0.2 sec 

Table 4 - Sampling Rates 

 
 
 

2.4.5. Base Station 
 

A combine magnetometer/GPS base station was utilized on this project. A Geometrics 
Cesium vapour magnetometer was used as a magnetic sensor with a sensitivity of 0.001 
nT. The base station was recording the magnetic field together with the GPS time at 1 Hz 
on a base station computer.  
 
The base station magnetometer sensor was installed 100 metres from the airport in 
Dawson City, away from electric transmission lines and moving ferrous objects such as 
motor vehicles.  
 
The magnetometer base station’s data was backed-up to the data processing computer at 
the end of each survey day. 
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3. PERSONNEL 
 

 
 The following Geotech Ltd. personnel were involved in the project: 
 
 Field  
  Project Manager:   Harish Kumar 
 

Crew chief / QC Geophysicist: Sean Hayes 
 

Operator:    Keith Lavelly 
 
     
The survey pilot and the mechanic engineer were employed directly by the 
helicopter operator – TRK Helicopters Ltd.  

  
  Pilot:      Roy Stevenson 
  Engineer:    Darren Shipman    
   
     
 Office 
  Data Processing / Reporting:  George Lev 
  Data Technician:   Maria Jagodkin 
 
 

Data acquisition and processing phases were carried out under the supervision of Andrei 
Bagrianski, Surveys Manager. Overall management of the project was undertaken by 
Edward Morrison, President, Geotech Ltd. 
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4. DATA PROCESSING AND PRESENTATION 
 
 
4.1. Flight Path 
 

The flight path, recorded by the acquisition program as WGS 84 latitude/longitude, was 
converted into the UTM coordinate system in Oasis Montaj. 

 
The flight path was drawn using linear interpolation between x, y positions from the 
navigation system.  Positions are updated every second and expressed as UTM eastings 
(x) and UTM northings (y). 
   
 
 

4.2. Electromagnetic Data 
 

A three stage digital filtering process was used to reject major sferic events and to reduce 
system noise. Local sferic activity can produce sharp, large amplitude events that cannot 
be removed by conventional filtering procedures.  Smoothing or stacking will reduce 
their amplitude but leave a broader residual response that can be confused with 
geological phenomena.  To avoid this possibility, a computer algorithm searches out and 
rejects the major sferic events. The filter used was a 16 point non-linear filter. 

 
The signal to noise ratio was further improved by the application of a low pass linear 
digital filter. This filter has zero phase shift which prevents any lag or peak displacement 
from occurring, and it suppresses only variations with a wavelength less than about 1 
second or 20 metres.  This filter is a symmetrical 1 sec linear filter. 

  
The results are presented as stacked profiles of EM voltages for the time gates, in linear - 
logarithmic scale for both B-field and dB/dt response.  
 
Generalized modeling results of the VTEM system, written by Geophysicist Roger 
Barlow, are shown in Appendix C. 
 
Graphical representation of the VTEM output voltage of the receiver coil and the 
transmitter current is shown in Appendix D.  
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4.3. Magnetic Data 
 

The processing of the magnetic data involved the correction for diurnal variations by 
using the digitally recorded ground base station magnetic values. The base station 
magnetometer data was edited and merged into the Geosoft GDB database on a daily 
basis. The aeromagnetic data was corrected for diurnal variations by subtracting the 
observed magnetic base station deviations.  
 
A micro-levelling procedure was applied to remove persistent low-amplitude components 
of flight-line noise remaining in the data. Where Tie lines were available, Tie line 
levelling was carried out by adjusting intersection points along the traverse lines. 
 
The corrected magnetic data was interpolated between survey lines using a random point 
gridding method to yield x-y grid values for a standard grid cell size of approximately 0.1 
cm at the mapping scale. The Minimum Curvature algorithm was used to interpolate 
values onto a rectangular regular spaced grid. 
 
 
 
Due to a very rugged topography, the helicopter could not maintain a constant terrain 
clearance. Thus, significant altitude differences occurred in adjacent lines and resulted in 
variations of the geophysical data. Efforts were made to level the geophysical signal as 
much as possible, but in several cases levelling would have been meaningless as it would 
create an artificial signal not relevant to real situation. 
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5. DELIVERABLES 
 
 
5.1. Survey Report 
 

The survey report describes the data acquisition, processing, and final presentation of the 
survey results. 

 
 The survey report is provided in two paper copies and digitally in PDF format.  

 
 
5.2. Maps 
 

Final maps were produced at a scale of 1:10,000. The coordinate/projection system used 
was the WGS84, UTM zone 9N. All maps show the flight path trace and topographic 
data. Latitude and longitude are also noted on maps. 
 
The following maps are presented on paper,  

 
• dB/dt profiles, Time Gates 0.234 – 6.578 ms in linear - logarithmic scale 
• B-field profiles, Time Gates 0.234 – 6.578 ms in linear - logarithmic scale 
• Total Magnetic intensity contours and colour image 
 

 
  
5.3. Digital Data 
 

Two copies of DVDs were prepared. 
 
There are two (2) main directories, 
 
 Data  contains a database, grids and maps, as described below.  
      
 Report contains a copy of the report and appendices in PDF format. 
 

a kmz file containing flightpath of the HOPEFUL property. 
A free version of Google Earth software can be downloaded from, 

   http://earth.google.com/download-earth.html

http://earth.google.com/download-earth.html
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• Database in Geosoft GDB format, containing the following channels: 
7067Hope_final 
X:  X positional data (metres – WGS84, utm zone 9 north) 
Y:  Y positional data (metres – WGS84, utm zone 9 north) 

  Z:  GPS antenna elevation (metres - ASL) 
  Radar:  Helicopter terrain clearance from radar altimeter (metres - AGL) 

DEM:  Digital elevation model (metres) 
Gtime1: GPS time (seconds of the day) 
Mag1:  Raw Total Magnetic field data (nT) 
Basemag: Magnetic diurnal variation data (nT) 
Mag2:  Total Magnetic field diurnal variation corrected data (nT) 
Mag3:  Leveled Total Magnetic field data (nT) 
SF[10]: dB/dt 120 microsecond time channel (pV/A/m4) 
SF[11]: dB/dt 141 microsecond time channel (pV/A/m4) 
SF[12]: dB/dt 167 microsecond time channel (pV/A/m4) 
SF[13]: dB/dt 198 microsecond time channel (pV/A/m4) 
SF[14]: dB/dt 234 microsecond time channel (pV/A/m4) 
SF[15]: dB/dt 281 microsecond time channel (pV/A/m4) 
SF[16]: dB/dt 339 microsecond time channel (pV/A/m4) 
SF[17]: dB/dt 406 microsecond time channel (pV/A/m4) 
SF[18]: dB/dt 484 microsecond time channel (pV/A/m4) 
SF[19]: dB/dt 573 microsecond time channel (pV/A/m4) 
SF[20]: dB/dt 682 microsecond time channel (pV/A/m4) 
SF[21]: dB/dt 818 microsecond time channel (pV/A/m4) 
SF[22]: dB/dt 974 microsecond time channel (pV/A/m4) 
SF[23]: dB/dt 1151 microsecond time channel (pV/A/m4) 
SF[24]: dB/dt 1370 microsecond time channel (pV/A/m4) 
SF[25]: dB/dt 1641 microsecond time channel (pV/A/m4) 
SF[26]: dB/dt 1953 microsecond time channel (pV/A/m4) 
SF[27]: dB/dt 2307 microsecond time channel (pV/A/m4) 
SF[28]: dB/dt 211 5 microsecond time channel (pV/A/m4) 
SF[29]: dB/dt 3286 microsecond time channel (pV/A/m4) 
SF[30]: dB/dt 3911 microsecond time channel (pV/A/m4) 
SF[31]: dB/dt 4620 microsecond time channel (pV/A/m4) 
SF[32]: dB/dt 5495 microsecond time channel (pV/A/m4) 
SF[33]: dB/dt 6578 microsecond time channel (pV/A/m4) 
BF[10]: B-field 120 microsecond time channel (pV*ms)/(A*m4) 
BF[11]: B-field 141 microsecond time channel (pV*ms)/(A*m4) 
BF[12]: B-field 167 microsecond time channel (pV*ms)/(A*m4) 
BF[13]: B-field 198 microsecond time channel (pV*ms)/(A*m4) 
BF[14]: B-field 234 microsecond time channel (pV*ms)/(A*m4) 
BF[15]: B-field 281 microsecond time channel (pV*ms)/(A*m4) 
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BF[16]: B-field 339 microsecond time channel (pV*ms)/(A*m4) 
BF[17]: B-field 406 microsecond time channel (pV*ms)/(A*m4) 
BF[18]: B-field 484 microsecond time channel (pV*ms)/(A*m4) 
BF[19]: B-field 573 microsecond time channel (pV*ms)/(A*m4) 
BF[20]: B-field 682 microsecond time channel (pV*ms)/(A*m4) 
BF[21]: B-field 818 microsecond time channel (pV*ms)/(A*m4) 
BF[22]: B-field 974 microsecond time channel (pV*ms)/(A*m4) 
BF[23]: B-field 1151 microsecond time channel (pV*ms)/(A*m4) 
BF[24]: B-field 1370 microsecond time channel (pV*ms)/(A*m4) 
BF[25]: B-field 1641 microsecond time channel (pV*ms)/(A*m4) 
BF[26]: B-field 1953 microsecond time channel (pV*ms)/(A*m4) 
BF[27]: B-field 2307 microsecond time channel (pV*ms)/(A*m4) 
BF[28]: B-field 2745 microsecond time channel (pV*ms)/(A*m4) 
BF[29]: B-field 3286 microsecond time channel (pV*ms)/(A*m4) 
BF[30]: B-field 3911 microsecond time channel (pV*ms)/(A*m4) 
BF[31]: B-field 4620 microsecond time channel (pV*ms)/(A*m4) 
BF[32]: B-field 5495 microsecond time channel (pV*ms)/(A*m4) 
BF[33]: B-field 6578 microsecond time channel (pV*ms)/(A*m4) 
PLM:  Power line monitor 
  

Electromagnetic B-field and dB/dt data is found in array channel 
format between indexes 10 – 33, as described above. 
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• Database 7067Hopeful_wform.gdb in Geosoft GDB format, containing the 
following channels: 
 
Time:  Sampling rate interval, 10.416 microseconds 
Volt:  output voltage of the receiver coil (volt) 
 
    

• Grids in Geosoft GRD format, as follow, 
 

Hopeful_magfin:  Total magnetic intensity (nT) 
 
Hopeful_DEM:  Digital elevation model (m) 
 

     
 
A Geosoft .GRD file has a .GI metadata file associated with it, containing grid 
projection information. 
Grid cell size of 10 metres was used.  

 
 
• Maps at 1:10,000 scale in Geosoft MAP format, as follow, 

   
  

Hopeful_Magfin: Total magnetic intensity contours and colour image 
 
Hopeful_dBdt: VTEM dB/dt profiles, Time Gates 0.234 – 6.578 ms 

   in linear - logarithmic scale 
 

Hopeful_EMLP: VTEM B-field profiles, Time Gates 0.234 – 6.578 ms 
   in linear - logarithmic scale 

    
 
• A readme.txt file describing the content of digital data, as described above. 
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6. CONCLUSIONS 
 
 

A helicopter-borne versatile time domain electromagnetic (VTEM) geophysical survey 
has been completed over the Hopeful property, located in Yukon, Canada. 
 
The total area coverage is 17.42 km2.  Total survey line coverage is 211.3 line kilometres. 
The principal sensors included a Time Domain EM system and a magnetometer. Results 
have been presented as stacked profiles and contour colour images at a scale of 1:10,000. 

 
Final data processing at the office of Geotech Ltd. in Aurora, Ontario was carried out 
under the supervision of Andrei Bagrianski, Surveys Manager. 

 
A number of EM anomaly groupings were identified. Ground follow-up of those 
anomalies should be carried out if favourably supported by other geoscientific data. 

 
 
 Respectfully submitted, 
 
 
 
 
 George Lev 
 Geotech Ltd. 
 November, 2007 
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APPENDIX A 

 
SURVEY BLOCK LOCATION MAP 
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APPENDIX B 
 

SURVEY BLOCK COORDINATES 
(WGS 84, UTM zone 8 north) 

 
 
  
 

HOPEFUL property 
 

Easting Northing 
x y 

391804 7099362 
391804 7096616 
385472 7096616 
385472 7099373 
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APPENDIX C 
 
 

MODELING VTEM DATA 
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APPENDIX D 
 
 

VTEM  WAVEFORM 
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APPENDIX E 
 
 

GEOPHYSICAL MAPS 
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MODELING VTEM DATA 
 
 
Introduction 
 
The VTEM system is based on a concentric or central loop design, whereby, the receiver is 
positioned at the centre of a 26.1 meters diameter transmitter loop that produces a dipole moment 
up to 625,000 NIA at peak current. The wave form is a bi-polar, modified square wave with a 
turn-on and turn-off at each end. With a base frequency of 30 Hz, the duration of each pulse is 
approximately 7.5 milliseconds followed by an off time where no primary field is present. 
 
During turn-on and turn-off, a time varying field is produced (dB/dt) and an electro-motive force 
(emf) is created as a finite impulse response. A current ring around the transmitter loop moves 
outward and downward as time progresses. When conductive rocks and mineralization are 
encountered, a secondary field is created by mutual induction and measured by the receiver at the 
centre of the transmitter loop.  
 
Measurements are made during the off-time, when only the secondary field (representing the 
conductive targets encountered in the ground) is present. 
 
Late in 2006, Geotech Ltd. incorporated a B-Field measurement in the VTEM system. The B-
Field measurements have the advantage of containing more spectral energy at low spectral 
frequencies than the dB/dt measurements; hence, greater amplitudes and accuracies when 
encountering targets with higher conductances (> 500 Siemens). The converse is true at higher 
spectral frequencies where dB/dt measurements are best applied. The B-field is most widely used 
in nickel exploration where a small percentage of targets are extremely conductive (> 2500 
Siemens) and less resolvable or invisible (below the noise threshold) using dB/dt measurements. 
 
Efficient modeling of the results can be carried out on regularly shaped geometries, thus yielding 
close approximations to the parameters of the measured targets. The following is a description of 
a series of common models made for the purpose of promoting a general understanding of the 
measured results. 
 
Variation of Plate Depth 
 
Geometries represented by plates of different strike length, depth extent, dip, plunge and depth 
below surface can be varied with characteristic parameters like conductance of the target, 
conductance of the host and conductivity/thickness and thickness of the overburden layer. 
 
Diagrammatic models for a vertical plate are shown in figures A and G at two different depths, 
all other parameters remaining constant. With this transmitter-receiver geometry, the classic M 
shaped response is generated. Figure A shows a plate where the top is near surface. Here, 
amplitudes of the duel peaks are higher and symmetrical with the zero centre positioned directly 
above the plate. Most important is the separation distance of the peaks. This distance is small 
when the plate is near surface and widens with a linear relationship as the plate (depth to top) 
increases. Figure G shows a much deeper plate where the separation distance of the peaks is 
much wider and the amplitudes of the channels have decreased. 
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Variation of Plate Dip 
 
As the plate dips and departs from the vertical position, the peaks become asymmetrical. Figure 
B shows a near surface plate dipping 80º. Note that the direction of dip is toward the high 
shoulder of the response and the top of the plate remains under the centre minimum. 
 
As the dip increases, the aspect ratio (Min/Max) decreases and this aspect ratio can be used as an 
empirical guide to dip angles from near 90º to about 30º. The method is not sensitive enough 
where dips are less than about 30º. Figure E shows a plate dipping 45º and, at this angle, the 
minimum shoulder starts to vanish. In Figure D, a flat lying plate is shown, relatively near 
surface. Note that the twin peak anomaly has been replaced by a symmetrical shape with large, 
bell shaped, channel amplitudes which decay relative to the conductance of the plate. 
 
Figure H shows a special case where two plates are positioned to represent a synclinal structure. 
Note that the main characteristic to remember is the centre amplitudes are higher (approximately 
double) compared to the high shoulder of a single plate. This model is very representative of 
tightly folded formations where the conductors where once flat lying. 
 
Variation of Prism Depth 
 
Finally, with prism models, another algorithm is required to represent current on the plate. A 
plate model is considered to be infinitely thin with respect to thickness and incapable of 
representing the current in the thickness dimension. A prism model is constructed to deal with 
this problem, thereby, representing the thickness of the body more accurately. 
 
Figures C, F and I show the same prism at increasing depths. Aside from an expected decrease in 
amplitude, the side lobes of the anomaly show a widening with deeper prism depths of the bell 
shaped early time channels. 
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General Modeling Concepts 
 
A set of models has been produced for the Geotech VTEM® system with explanation notes (see 
models A to I above). The reader is encouraged to review these models, so as to get a general 
understanding of the responses as they apply to survey results. While these models do not begin 
to cover all possibilities, they give a general perspective on the simple and most commonly 
encountered anomalies. 
 
When producing these models, a few key points were observed and are worth noting as follows: 
 
● For near vertical and vertical plate models, the top of the conductor is always located 

directly under the centre low point between the two shoulders in the classic M shaped 
response. 

 
● As the plate is positioned at an increasing depth to the top, the shoulders of the M shaped 

response, have a greater separation distance. 
 
● When faced with choosing between a flat lying plate and a prism model to represent the 

target (broad response) some ambiguity is present and caution should be exercised. 
 
●  With the concentric loop system and Z-component receiver coil, virtually all types of               

conductors and most geometries are most always well coupled and a response is                
generated (see model H). Only concentric loop systems can map this type of target. 
 

The modelling program used to generate the responses was prepared by PetRos Eikon Inc. and is 
one of a very few that can model a wide range of targets in a conductive half space. 
 
 
General Interpretation Principals 
 
Magnetics 
 
The total magnetic intensity responses reflect major changes in the magnetite and/or other 
magnetic minerals content in the underlying rocks and unconsolidated overburden. Precambrian 
rocks have often been subjected to intense heat and pressure during structural and metamorphic 
events in their history. Original signatures imprinted on these rocks at the time of formation 
have, it most cases, been modified, resulting in low magnetic susceptibility values. 
 
The amplitude of magnetic anomalies, relative to the regional background, helps to assist in 
identifying specific magnetic and non-magnetic rock units (and conductors) related to, for 
example, mafic flows, mafic to ultramafic intrusives, felsic intrusives, felsic volcanics and/or 
sediments etc. Obviously, several geological sources can produce the same magnetic response. 
These ambiguities can be reduced considerably if basic geological information on the area is 
available to the geophysical interpreter. 
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In addition to simple amplitude variations, the shape of the response expressed in the wave 
length and the symmetry or asymmetry, is used to estimate the depth, geometric parameters and 
magnetization of the anomaly. For example, long narrow magnetic linears usually reflect mafic 
flows or intrusive dyke features. Large areas with complex magnetic patterns may be produced 
by intrusive bodies with significant magnetization, flat lying magnetic sills or sedimentary iron 
formation. Local isolated circular magnetic patterns often represent plug-like igneous intrusives 
such as kimberlites, pegmatites or volcanic vent areas. 
 
Because the total magnetic intensity (TMI) responses may represent two or more closely spaced 
bodies within a response, the second derivative of the TMI response may be helpful for 
distinguishing these complexities. The second derivative is most useful in mapping near surface 
linears and other subtle magnetic structures that are partially masked by nearby higher amplitude 
magnetic features. The broad zones of higher magnetic amplitude, however, are severely 
attenuated in the vertical derivative results. These higher amplitude zones reflect rock units 
having strong magnetic susceptibility signatures. For this reason, both the TMI and the second 
derivative maps should be evaluated together. 
 
Theoretically, the second derivative, zero contour or colour delineates the contacts or limits of 
large sources with near vertical dip and shallow depth to the top. The vertical gradient map also 
aids in determining contact zones between rocks with a susceptibility contrast, however, 
different, more complicated rules of thumb apply. 
 
 
Concentric Loop EM Systems 
 
Concentric systems with horizontal transmitter and receiver antennae produce much larger 
responses for flat lying conductors as contrasted with vertical plate-like conductors. The amount 
of current developing on the flat upper surface of targets having a substantial area in this 
dimension, are the direct result of the effective coupling angle, between the primary magnetic 
field and the flat surface area. One therefore, must not compare the amplitude/conductance of 
responses generated from flat lying bodies with those derived from near vertical plates; their 
ratios will be quite different for similar conductances. 
 
Determining dip angle is very accurate for plates with dip angles greater than 30º. For angles less 
than 30º to 0º, the sensitivity is low and dips can not be distinguished accurately in the presence 
of normal survey noise levels. 
 
A plate like body that has near vertical position will display a two shoulder, classic M shaped 
response with a distinctive separation distance between peaks for a given depth to top. 
 
It is sometimes difficult to distinguish between responses associated with the edge effects of flat 
lying conductors and poorly conductive bedrock conductors. Poorly conductive bedrock 
conductors having low dip angles will also exhibit responses that may be interpreted as surfacial 
overburden conductors. In some situations, the conductive response has line to line continuity 
and some magnetic correlation providing possible evidence that the response is related to an 
actual bedrock source. 
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The EM interpretation process used, places considerable emphasis on determining an 
understanding of the general conductive patterns in the area of interest. Each area has different 
characteristics and these can effectively guide the detailed process used. 
 
The first stage is to determine which time gates are most descriptive of the overall conductance 
patterns. Maps of the time gates that represent the range of responses can be very informative. 
 
Next, stacking the relevant channels as profiles on the flight path together with the second 
vertical derivative of the TMI is very helpful in revealing correlations between the EM and 
Magnetics.  
 
Next, key lines can be profiled as single lines to emphasize specific characteristics of a conductor 
or the relationship of one conductor to another on the same line. Resistivity Depth sections can 
be constructed to show the relationship of conductive overburden or conductive bedrock with the 
conductive anomaly. 
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